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Notice to System Operator
-

There are two erroneous error messages that may be reported at
random intervals by the Tandem system. These error messages are as
follows:

1) USART error, and
2) console message 61 from 6203's at power on.

Tandem Computers have acknowledged that under certain circumstances,
the Operations and Service Processor's (OSP) Offline Self-Test
Software will display at random intervals the USART error detection
lines when attempting to identify the type of printer attached to
the O.S.P. The failure of this section of the Offline Self-Test is
not indicative of a USART failure and does not effect the outcome of
the other Offline Printer Diagnostics.

Tandem will at some future date either remove the Offline Printer

Recognition Test or make appropriate changes to facilitate the
correct functioning of the test.

The console message 61 from the 6203s at power on is due to the
power on cycle of the 6203s. It is possible for the power on cycle
to momentarily raise the RCI, Reconnect In, line to the channel
which is the cause of the console message. By the time the channel

in the processor tries to find out who had issued the reconnect
request the 6203 has completed its power on cycle and the RCI line
is no longer true.

This message at power on time from the 6203s would in no way affect
normal operations. The power on interrupt is detected by the
channel at power on time, which is normal, and the RCI request that
the channel may see at this time could in no way affect any
application or driver processes. The message has no imbedded
address as to the source of the interrupt since no controller

responded to the poll following the reconnect request. This means
that the event is simply logged and no process, except the message
handling system within Guardian, ever knows it happened. In other
words, it is transparent to all application processes and no action
is taken except to record the event to the systems log.

Tandem does not perceive this to be a problem since it does not in
any way compromise the functionality of the 6203 itself nor the
system. Therefore, no further action is planned.
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SAFETY NOTICE

The attention of operating and maintenance personnel is directed to
FAA Instruction 6000.15 "Maintenance of Airway Facilities" for in-
structions on the subject of safety precautions to be observed, and
to FAA Order 3900.0 "Accident Prevention Handbook for Airway Facili-
ty Personnel." Personnel must observe the safety regulations at all
times. Maintenance personnel shall become familiar with the tech-
nique for resuscitation.

LIVE CIRCUITS

The Flight Service Automation System is designed to allow
maintenance personnel to remove and replace failed units with power
applied. However, strict adherence to the removal and replacement
procedures given for each line replaceable unit is required.

RESUSCITATION

Maintenance personnel should familiarize themselves with the tech-
nique for resuscitation found in the manual of first aid instruc-
tions.

xiii
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.....- SECTION1

INTRODUCTION

The following description is an overall view of the Model I Full
Capacity (M1FC) Flight Service Automation System (FSAS).

NOTE

The FAA type numbers that appear on equipment
nameplates are not item identifying in all
cases. One FAA type number may represent more
than one configuration of an equipment or
subsystem. Therefore, the FAA type numbers
should not be used to identify a specific
configuration. For complete identification of
specific configurations, use the part number
that appears on the E-Systems nameplate and
refer to the parts list in this manual.

1,1PURPOSE,-This instruction book is for use by all levels
o_ ye_era± '_viation Administration personnel who are required to
operate and maintain the M1FC FSAS System.

1.2 SCOPE.- The M1FC FSAS System Instruction Book contains an
zn_ro_uctzon to the system; a description providing general and
detailed theory of operation for the system; operating procedures
for the system; periodic and system maintenance procedures; a
system parts list; and installation, integration, and checkout
procedures for the system. For detailed theory of operation,
parts lists, and schematics for individual equipment refer to the
Model 1 Full Capacity Flight Service Automation System Equipment
Instruction Book, TI 6490.37, or see table 1-1 for the list of
related equipment manuals.

1,3U_0%,_lr£1Vl_.- The M1FC FSAS consists of 26 Flight Service
Uata Frocdsslng_Subsystems (FSDPSs), one to eight Automated Flight
Service Stations (AFSSs) per FSDPS, and two Aviation Weather
Processors (AWPs). The M1FC FSAS is composed of data processing
equipment and alphanumeric display terminal equipment. The M1FC
FSAS is primarily concerned with information movement which
facilitates aircraft movement and flight safety. Information
related to flight safety and flight movement that flows between
the Federal Aviation Administration (FAA), the National Weather

Service (NWS), and military and international facilities is
collected and stored by the FSDPS system. On request, the
information can be displayed at an AFSS where the request
originated. Information movement between FSDPS, AFSS, and AWP
facilities and their internal and external interfaces is shown in

figure 1-1.

1-1
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Table 1-1. Related Equipment Instruction Books

LSI-11/23 Processor, MRVll-C Memory, MSVll-LF TI 6490.4 '
User Guide and Maintenance Print Sets for
KDFll-AA, MRVll-C, MSVll-LF

KPVll-B Power-Fail/ TI 6490.5
Line-Time Clock/Terminator

LA34 Terminal Instruction Book TI 6490.6

RL01/RL02 User Guide, RL01/RL02 Disk Drive and TI 6490.7
Illustrated Parts Breakdown Rev. A

DMA-QB, DMA Controller and HEX-IPB TI 6490 8

8S Eight Channel Serial Interface TI 6490 9

Model 9000 TapeDrive TI 6490 11

DM9300TD Disk Drive TI 6490 12

P300LinePrinter TI 6490 13

Analog and Digital Patch Panels TI 6490 14

TTL-150DisplayMonitor TI 6490 15

Keyboard Unit, P/N 401-36735 TI 6490 16

Model 60-DC Coded Time Source TI 6490 17

MM43 Regulated Power Supply TI 6490 18

TANDEM Library _ TI 6490 19

M200 MatrixPrinter TI 6490 20

Model 1 Full Capacity FSAS Equipment TI 6490 37
Instruction Book

RM-SE Multiple Modem System TI 6490.38

LA100 Terminal Instruction Book TI 6490.39

Modem SharingDevice TI 6490.40

Maintenance and Diagnostic Test Set TI 6490.41
Instruction Book
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Figure 1-1. M1FC FSAS Data Flow

1-3



TI 6490.36

1,3,1 FSDPS escrlp 10n,-Thedata processing equipment is ....
IOcate_ at aeslgna_e_ Alr Route Traffic Control Centers (ARTCCs)
and is referred to as the Flight Service Data Processing System

(FSDPS) equipment. A typical FSDPS equipment configuration is
shown in figure 1-2. Each FSDPS consists of four computer
subsystems, each with its own pair of disk drive/controllers.
Each FSDPS computer subsystem has access to communications line
controllers, a coded time source (CTS), system maintenance monitor
console (SMMC), magnetic tape drives, line printers, and the
backup path to the disks of another computer subsystem in the
FSDPS.

The FSDPS provides the dissemination of information related to
flight safety to the AFSSs. The FSDPS maintains external
interfaces to the Service B circuit and internal interfaces to the
Automated Flight Servilce Station (AFSS) where the alphanumeric
display terminal equipment is located, as well as the AWPs.

Flight plans are also processed by the FSDPS. The system
automatically formats and transmits outgoing flight plans,
receives incoming flight plans and acknowledges receipt. This
information is automatically stored and made available for
retrieval by the specialists.

The FSDPS aids the AFSS facilities with their daily administrative

requirements by automatically collecting and summarizing station
and position activities for reports. Events are recorded to
provide automatic historical reconstruction for safety-related
incidences. Internal FAA administrative and procedural

information may be transmitted or received.

Specialists, providing direct pilot support, interface with FSDPS
through terminals. The specialist translates pilot requests into
instructions for the FSDPS, enters them into a terminal, and

interprets the response for the pilot.

1,3,2AFSSDescription,-The consistsofprocessing and
communication equipment which supports the flight service station
specialist's interaction with the FSDPS. The AFSSs
maintain/control the specialists' terminals and provide for the
transfer of information between the AFSSs and their controlling
FSDPS. The AFSSs receive information from the specialists via

keyboard, send this information to the FSDPS, receive responses
from the FSDPS and display this information to the specialist via
CRT or printer. A typical AFSS equipment configuration is shown
in figure 1-3.
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1,3,3 AWP
suDsystems,_acn w_tn _ts own pair of disk drive/controllers.
This computer subsystem has access to communications line
controllers, CTS, SMMC, magnetic tape drives, line printers, and
the backup path to the disks of another computer subsystem in the
AWP. The AWP provides for the collection and maintenance of all
weather and global flight safety information in the M1FC FSAS.
The AWP maintains external interfaces to WMSC and the Service B

circuit, and internal interfaces to terminal equipment at the AWP,
all FSDPSs, and the other AWP.

The M1FC AWP subsystem connects to WMSC over a medium speed
communications line. This interface allows the AWP to receive all
domestic, Canadian, and Mexican weather information as well as
selected international information. This interface also allows
WMSC to collect weather observations from the AWP.

The M1FC AW]) subsystem will collect and store this information and
forward it to the M1FC FSDPS for storage. On request, the
information will be presented to the specialist. Weather and
NOTAM (Notice to Airmen Message) information is available at the
FSDPS for heavily used areas as well as for uniquely specified
routes or areas. A typical AWP equipment configuration is shown
in figure 1-4.

- 1,4RELATIONSHIPOFUNITS,-Functionally, theM1FCFSASis
t[fvl_ea ihto three main suDsystems: the Flight Service Data
Processing Subsystem (FSDPS), Automated Flight Service Station
(AFSS), and Aviation Weather Processor (AWP). Figures 1-5 thru
1-7 show the equipment relationship of each subsystem ,
respectively, while Figure 1-8 shows the equipment relationship of
the Maintenance and Diagnostic Test Set (MADTS) which is
collocated with Sector FSDPS maintenance equipment for hardware
testing.

1,4,1RelationshipofFSDP8E ipment,-Each FSDPS consists of
a '£Anaem Non stop 11 Computer _rocessor System containing four
processors, each with its own pair of disk drives/controllers and
access to communications line controllers, magnetic tape drives,
line printers, and backup paths to the other computer's disks.
The processing subsystem is functionally divided into five major
areas:

(1) processor,
(2) I/O controllers,
(3) peripherals,
(4) communications channels, and
(5) DC power distribution.

All the processing subsystem's segments, except the communications
channels, stand alone and require no external interfacing other
than AC power.
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.....1,4,1,1_pexDiskDriveRelationship,-_aonFs_scontains
eight D_9JU_TD D'lSK Drlve_: two reGundant drives per processor
subsystem. Interface is provided by T16/3106 Disk Controllers and
a T16/7504 Patch Panel. To prevent daisy-chain failure from
bringing down the data base, each of two disk drives is connected
to two disk controllers which simultaneously provide alternate
access paths to each disk drive.

1,4.1,2KennedyMagneticTapeDriveRelationship,-T_o
T16/510_ Magnetic Tape Drives are Provi_ea;' each one is interfaced
through a T16/3202 Magnetic Tape Controller. Each dual-port
controller handles up to two independently connected tape drives
without the conventional requirement for daisy-chaining. If a
single processor failure occurs, then the dual-port controller is
powered from the second processor. Similarly, a faulty tape drive
cannot corrupt a processor since the address and count words are
held in the Input/Output (I/O) C Table, not the tape controller.

1,4,1,3Printr0nixLinePrinterRelationship,-_n_Computer
Operator Terminal console {COTC) lnclu(les two printers. Each
printer interfaces to the processors through a T16/7501
Asynchronous Patch Panel, a T16/6304 Asynchronous Extention Board,
and a T16/6303 Asynchronous Controller.

1,4,1,4DigitalEquipmentCorp,(DEC)LA34-AA/LA100-CA
Input/0utputTerminal(IOT)Relatipnship,-_noLA-34-_/LAlO0-OA
Input/Output Termlnai {loT) is a nard copy terminal used for
maintenance purposes in LSI-11 support. It is not interfaced with
the application software, and is not an operational piece of
hardware. Interface to the system is via the digital patch panel.

1,4,1,5TandemOperationsandServiceProcessor(0SP)
_. _.- _.

Eeiatl0nsnlp,-_o.FsD_s._ =woOperations and Service
Frocessors (OSPs). This system provides operator interface with
the operating system, and the capability to perform detailed
diagnostic tests on any one of the four Tandem processors while
the selected processor is on-line. The second OEP is provided as
a "hot standby." Each processor has a display, a keyboard, and a
l_ne printer. Interface to the Tandem processors is via the
Processor Maintenance Interface (PMI).
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1,4,1,6TwoPositionA/NLocalTerminalRelationship,-=n_
p6sztz6n co_szsus'ot two Sa'il monsters one tunctions as the
local AFSS COTC and the other functions as a FSDPS COTC. Both

monitors have keyboards. The Tandem Non Stop II interface is via
BIT Synchronous Controller T16/6203.

1,4,1,7C0_icati0nsSwitchingRackRelationship,-Tn_
maxlmdm contlgureO _'sDPS cSmmunicatzons swztcnzng _ack equipment
consists of a thermal alarm unit, a coded time source interface

unit, six Dynatech digital patch panels, a DEC RL01-AK/RLO2-AK
Disk Drive, two coded time source (CTS) units (Model 60-DC WWVB
Synchronized Digital Clocks), and a circuit breaker AC junction
box.

The two CTS units interface with the CTS interface unit. The CTS

interface unit in turn interfaces via digital patch panel to a
asynchronous patch panel of the Tandem processing system _ The CTS
interface unit also interfaces with the SMMC contact closure.

The digital patch paneis interface the modems to the synchronous
patch panels of the Tandem processing system. Also, the digital
patch panel provides the COTC equipment interface with the Tandem
processing system.

The RL01-AK/RL02-AK Disk Drive interfaces with the communications

processor in the COTC processor rack via the RLV12 Disk
Controller. The disk drive is a separate disk subsystem which
provides direct memory access (DMA) to the communications
processor. The disk drive includes closed-loop track following
which eliminates all calibration requirements.

The thermal alarm unit interfaces with alarm sensors in the COTC

processor rack. The thermal alarm unit monitors the differential
rack temperature, and gives audible/visual warning when the
exhaust air temperature is not within specifications.

1,4,1,8C0_unieati0nsEquipmentRackRelationship,-=no
_ommunlcat_ons e_/uzpment race contains the _%DPS modems, modem
power supplies, and a plain AC junction box which supplies power
to the modem power supplies. These modems interface the Tandem
processors at the FSDPS with up to eight associated AFSSs via
communication lines.

[

1,4,1,9 COTC Processor RackRelationship,-The COTS Processor
racK'at %ne FsuPS conuazns one communzcations processor and one
position processor. These processors handle the message traffic
to and from the data base and the COTC display terminals.
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Four analog patch panels and one fan AC junction box are provided
_-- in the maximum configured COTC processor rack. The analog patch

panels interface data to/from the AFSSs and AWPs with the FSDPS.
Service B data is interfaced with the FSDPS by using a government
furnished 1200 bps modem. The fan AC junction box provides AC
power to the rack equipment.

1,4,2MaintenanceandDiagn0sticTestSet.{5_DTS)
Relatl0nsnlp'-The_Ts isan LSI-11 based system which
provlaes Glagnostic testing and or troubleshooting capability for
certain Line Replaceable Units (LRUs). These LRUs are listed in
the MADTS Instruction Book, TI 6490.41. The MADTS is a stand
alone test set and is located at designated FAA maintenance
facilities.

1,4,3 of USS_e_a_0nsn_. _wpm_n_,-E.on_sscon_=of.t
least tnree equipment racks, one DEC LA34-AA/LA100-CA IOT, two
Printronix P300 Line Printers and up to 48 Specialists display
units with keyboards. The equipment racks are the communications
equipment rack, the communications processor rack, and from one to
three position processor racks.

Data communications between the M1FC FSDPS and each M1FC AFSS is

--, provided by four dedicated voice grade circuits. Each line is
connected through an analog patch panel. This arrangement results
in four parallel redundant communication channels, any of which
can fail without causing a system failure. A failure in either of
the circuit paths is detected at the FSDPS automatically; no
operator action is required for all communication to be routed to
an alternate path. Additional redundancy in the modems and the
dial backup capability is also provided.

1,4,3,1C0_unicati0nsE_ipmentRackRelationship,-The
communi_ations equipment'_acK contains a tnerma± alarm unit, an
analog patch panel, two digital patch panels, three
RL01-AK/RL02-AK Disk Drives, and a circuit breaker AC junction box.

The thermal alarm unit interfaces with alarm sensors in the

communications processor rack and the position processor rack.
The thermal alarm unit monitors the differential rack temperature
and gives audible/visual warning when the exhaust air temperature
is not within specifications.

The analog patch panel interfaces the FSDPS communication lines
(lines 0-3 and dialup lines) to the modems. The digital patch
panel interfaces the modems to the communications processors via
multiplexers. Also the digital patch panels interface the COTC
equipment to the communications processors.
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1,4,3,2C0_unicati0nsProcessorRackRelati0nship,-There are
_nree communications proce§sors £o_te_ in this rac_ which
establish handshakes to interface incoming data from the FSDPS.
Modems and modem sharing devices are also included in this rack.
The modems include four 9600 bps modems for interfacing with the
four dedicated lines between the FSDPS and AFSS (line 0-3), and a

4800 bps modem for interfacing the dial-up line between the FSDPS
and AFSS. The modem sharing devices connect each of the modems as
well as two line printers to all three communications processors.

The communications processor rack also provides three multiplexer
interface assemblies, three power supply assemblies, a blower
assembly and a fan AC junction box. The multiplexer interface
assemblies interface the communication processors with the modem

sharing devices. The power supply assemblies provide DC voltages
to the communication processor card cages. The blower assembly
provides cooling air through the equipment rack. The fan AC
junction box provides AC power to the blower assembly and power
supply assemblies.

1,4,3,3 PositionProcessorRack Relati0nshi_,-E_ch _ss
contains trom'two _o six position processors; each made-up of card
cages containing three major groups of modules. These groups are
the DMA interfaces, the LSI-11 processor group, and the
alphanumeric group. The memory boards for the processors are
contained in separate card cages. The position processors handle
the message traffic to and from the communication lines and the
data base via the communications processor and provide the
necessary interfaces with the monitor displays.

Each position processor rack contains four power supply assemblies
and a blower assembly. Two serial I/O panels are provided in each
position processor rack to interface the two position processors
with the LA34-AA or LA100-CA Input/Output Terminal (IOT)· A
keyboard junction box is provided in each position processor rack
to interface the two position processors with a maximum of 16
keyboards.

1,_,3,4DECLA34-AA/LAi00-CA(IOT)Relationship,-_cn_ss
nas a DEC LK34--AA or--LA1UO--CA (IOT; W_lcn is used for maintenance

purposes in LSI-11 support. It is interfaced with the operational
software to provide an audible alarm. Interface to the system is
via a digital patch panel.

1,4,3,5 Printr0nixP300 Line PrinterRelationship,-_ne uss
incluaes two _oo Line Printers. _ac_ printer interfaces to the
communications processors via a digital patch panel.
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f 1,4,3,6BallDisplayMonitorRelationship,-=n_d_p_y
_hltor§, wi'tn KeyDoar_s, lnterIace tSe specialists at an AFSS
with the M1FC FSAS system via the position processors. One of
these monitors, assigned as part of the COTC, allows the operator
to status the system, validate operations, and reconfigure the
equipment for maintenance purposes.

1,4,4 Relationshipof awPE_ipment,-E_ch_ oo=_= of
T-anGem _roup, three equipment racks, one DEC LA34-AA/LA100-CA IOT,
two Printronix P300 Line Printers and 12 display positions with
keyboards. The equipment racks are the communications equipment
rack, the communications processor rack, and position processor
rack.

Data communications between the M1FC AWP and each M1FC FSDPS is

provided by two dedicated voice grade circuits. The AWP is also
connected to Service A and Service A backup lines (WMSC) with a
2400 baud modem which is government furnished and Service B and
Service B backup lines using a government furnished 1200 baud
modem. Each line is connected through an analog patch panel.
This arrangement results in two parallel redundant communication
channels either of which can fail without causing a system failure.

.....1,4,4,1TandemE_uipmentGroupRelationship,-The Tandem
Equlpmeht _ro%p in the Aw_ is identical to the FSDPS Tandem
Equipment Group with the addition of two Byte Sync Controllers,
T16/6202, connected to the Service A communication lines. The bit

synchronous controllers are used to interface to the FSDPSs
instead of the AFSSs.

1,4,4,2 C0_unicati0nsEquipmentRack Relati0nship,-The
communications equipment rack 'in the AWP dontalns a thermal alarm
unit, an analog patch panel, three digital patch panels, two
RL01-AK/RL02-AK Disk Drives, two coded time sources, a coded time
source interface, and a circuit breaker AC junction box.

The thermal alarm unit interfaces with alarm sensors in the

communications processor rack and the position processor rack.
The thermal alarm monitors the differential rack temperature to
ensure that the exhaust air temperature remains within
specifications.

The digital patch panel interfaces the communications processors
with the Tandem equipment and selected peripheral equipment. Also
the digital patch panel interfaces the position processor with the
LA34-AA/LA100-CA Input/Output Terminal (IOT).
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1,4,4,3 C0_unicati0nsProcessorRackRelationship,-There are
two co'nlmuni_atlons processors locatea'ln this rack which establish
handshakes to interface incoming data from the Tandem group.
Modems are also included in this rack. The modems include nine

9600 bps modems for interfacing the Tandem Group/communications
processors communications and nine 9600 bps fast-poll modems for
interfacing the AWP/FSDPS communications.

The communications processor rack also provides two multiplexer
interface assemblies, two power supply assemblies, a blower
assembly and a fan AC junction box. The multiplexer interface
assemblies interface the communication processors with the 9600
bps modems. The power supply assemblies provide DC voltages to
the dual communications processor card cage. The blower assembly
provides cooling air through the equipment rack. The fan AC
junction box provides AC power to the blower assembly and power
supply assemblies.

1,4,4,4PositionProcessorRackRelationship,-The AWP
c_ntalns two posiklon processors; each maae-up of card cages
containing three major groups of modules. These groups are the
DMA interfaces, the LSI-11 processor group, and the alphanumeric
group. The memory boards for the processors are contained in
separate card cages. The position processors handle the message
traffic to and from the communication lines and the data base via

the communications processor and provide the necessary interfaces
with the monitor displays.

The AWP position processor rack contains four power supply
assemblies and a blower assembly. Two serial I/O panels are
provided in each position processor rack to interface the two
position processors with the LA34-AA or LA100-CA Input/Output
Terminal (IOT). A keyboard junction box is provided in each
position processor rack to interface the two position processors
with 12 keyboards.

!,4,5DECLA34-AA/LA100-CA(IOT)Relationship,-Th_AW__SSa DEC LA34-A3% or _AiOO_tA (1_') WhiCh is Used for maintenance

purposes in LSI-11 support. It is interfaced with the operational
software to provide an audible alarm. Interface to the system is
via a digital patch panel.

1,4,4,6Printr0nixP300LinePrinterRelationship,-Tho_P
contains %we P30o Line Printers. Each printer interfaces the
communications processors via a digital patch panel.
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-_ 1,4,4,7BallDisplayMonitorRelationship,-_n_d_px_y
monitors, wlth Keyboards, intertace the Glsplay positions at the
AWP with the operating system via the position processors. One of
these monitors, assigned as part of the COTC, allows the operator
to status the system, validate operations, and reconfigure the
equipment for maintenance purposes.

1,5EQUIPMENTSPECIFICATIONDATA,-_n_M_FcFs_ssystem
6onslsts os 'recently '_esignea equipment and modified-off-the-shelf
equipment supplied by E-Systems and other off-the-shelf-equipment
supplied by various manufacturers. Refer to table 1-1 for a
listing of supplied equipment manuals to obtain specification data
on related equipment. See the M1FC FSAS Equipment Instruction
Book, TI 6490.37, for detailed information concerning E-Systems
equipment.

1,5,1 External PowerRetirements,-_n__sDPs,_P, and AFSS

require a main dlstriDutlon_ panel_' with circuit breakers at each
equipment area for a power source. Shown below are typical power
requirements.

FSDPS/AWP Equipment Area 26.50 KVA
AFSS Equipment Area 10.17 KVA

NOTE

See the applicable Installation Planning Report for
exact power requirements of a particular site.

1,5,2Envir0_entalCharacteristics,-ThoM_FCFS_Ssystem,
_ldn l_d±uGe's the _'SD_S, AWP, and the AFSSs, is designed to
operate in a area maintained at an ambient temperature of +15 to
+32 degrees Celsius and a relative humidity between 20 and 80
percent. The equipment heat load is as follows:

FSDPS 86,903 BTU/HR
AFSS 23,402 BTU/HR
AWP 101,802 BTU/HR

NOTE

Heat load varies by site

No special equipment ducting is required. All forced air cooling
required within equipment cabinets is accomplished using internal
fans.
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1,6 EQUIPMENTAND ACCESSORIESSUPPLIED,-Table 1-2 lists the
equz-_menz suppl_ea tbr the _!_plca± _'su_S; table 1-3 lists
equipment supplied for a typical AFSS; table 1-4 lists the
equipment supplied in an AWP; table 1-5 lists the required test
equipment for the M1FC FSAS; table 1-6 lists the recommended tools
for M1FC FSAS; table 1-7 list the recommended cable repair tools;
and table 1-8 lists the M1FC FSAS equipment options.

1,7SIGNALEQUIPMENTREQUIREDBUTNOTSUPPLIED.-The_
provl_eG narawa_e in this group is aWfflneG as:

a. Service A and associated modem
b. Service B and associated modem
c. Leased lines

All of the items listed are required at the FSDPSs. In addition,
leased lines are required at the AFSSs.

1,7,1ServiceA,- The FAA supplies each FSDPS with a modem
lnte'_Yacea to aService A leased line. This modem is a Bell 201
series or equivalent operating at 2400 baud, full duplex,
synchronous and conforming to EIA RS-449.

1,7,2ServiceS,- The FAA supplies each FSDPS with a modem
lnter_acea to' a-Service B circuit. The modem is a Bell 202C or

equivalent operating at 1200 baud, full duplex, asynchronous and
conforming to EIA RS-449.

1,7,3LeasedLines,-Lea_e_ lines are provided between a FSDPS
aha its assoc'f_tea AFSSs. Two lines per AFSS are required. .Each
line has sufficient conditioning to support a transmission rate of
9600 baud with an error rate of less than one in one hundred
thousand.

L

i
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...._ Table 1-2. Equipment Supplied - FSDPS

DescriDtion Unit Number Model Mf__.

TandemGroup 401-42690 Tandem
Disk Drives DM9300TD Ampex
Communications Switching Rack FA-10017/1 401-37622 E-Systems
Communications Equipment Rack FA-10017/2 401-37623 E-Systems
COTC Processor Rack FA-10017/3 401-37624 E-Systems
LinePrinters P300 Printronix

Operations and Service
Processors (OSP) T16/3910 Tandem

OSP Video Display Terminals T16/6530 Tandem
OSP Line Printers T16/5520 Tandem
CRT Monitors 401-37290-01 Ball/

E-Systems
Keyboard Assemblies 401-36735-03 E-Systems
Keyboard Power Supplies 5305-000-423 Ault
Input/Output Terminal LA34-AA/ DEC

LA100-CA

Table 1-3. Equipment Supplied - AFSS

Description Unit Number Model Mfg.

Communications Equipment Rack FA-10018/1 401-37614 E-Systems
Communications Processor Rack FA-10018/2 401-37615 E-Systems
Position Processor Rack(s) FA-10018/3 401-37616 E-Systems
Line Printers P300 Printronix
CRT Monitors 401-37290-01 Ball/

E-Systems
Keyboard Assemblies FA-10018/8 401-36735-03 E-Systems
Keyboard Power Supplies 5305-000-423 Ault
Input/Output Terminal LA34-AA/ DEC

LA100-CA
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Table 1-4. Equipment Supplied - AWP ....

Description Unit Number Model Mfg,

TandemGroup 401-42690 Tandem
DiskDrives DM9300TD Ampex
Communications Equipment Rack FA-10020/1 401-12301 E-Systems
Communications Processor Rack FA-10020/2 401-12302 E-Systems
Position Processor Rack FA-10020/3 401-12303 E-Systems
LinePrinters P300 Printronix
Operations and Service

Processors (OSP) T16/3910 Tandem
OSP Video Display Terminals T16/6530 Tandem
OSP Line Printers T16/5520 Tandem
CRT Monitors 401-37290-01 Ball/

E-Systems
Keyboard Assemblies 401-36735-03 E-Systems
Keyboard Power Supplies 5305-000-423 Ault
Input/Output Terminal LA34-AA/ DEC

LA100-CA
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......_ Table 1-5. Recommended M1FC FSAS Test Equipment

ITEM/DESCRIPTION AFSS FSDPS/AWP FAA FAA FAA
Technical Repair Sector
Center/ Depot Maint.
Academy Facility

Oscilloscope Dual
Channel (Tektronix
2236 or equivalent
with Tektronix K212
Portable Instrument
Cart 1 1 1 1 3

Digital Multimeter
(Fluke 8062A or
equivalent) 1 1 1 1 3

Protocol Analyzer
(Hewlett-Packard
4951A or equivalent
with 18180A Interface
Unit) 1 1 1 1 1

.... SPECIAL TEST EQUIPMENT

Maintenance and

Diagnostics Test
Set (MADTS)

(E-Systems) 0 1 1 1 1

Modem Eliminator
Model 3 ARK
Electronics Inc. 0 1 1 0 0

Asynchronous Loop
Back Cable (INMAC
Mfg.,P.N,40351) 0 8 1 8 0

Disk Exercizer,

ModelDDX900BAmpex 0 1 1 1 1
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Table 1-6. Recommended M1FC FSAS Tools List

ITEM/DESCRIPTION PART NO. QTY* MANUFACTURER

Sector Facility

PC Card Extender T50507 1 Tandem

Card Extender (Card Cage) 3302153-01 1 Ampex

Card Extender (Pwr. Supply) 3308053-01 1 Ampex

Head Install Tool 3303728-01 1 Ampex

Torque-Limit Screwdriver 3302778-01 1 Ampex

Head Position Tool 3302377-01 1 Ampex

Head Spring Tensioner 3302379-01 1 Ampex

Filter Pressure Gauge 3300937-01 1 Ampex

DiskPack - 1 Ampex

RetainingRing Pliers - 1 Ampex

Skewmaster Tape 154-0036-001 1 Kennedy

Card Extender 190-2224-001 1 Kennedy

Speed Tester 190-4536-001 1 Kennedy

Alignment Tool 154-0006-001 1 Kennedy

300 MByte CE Disk Pack Dysan 1 Dysan

Q-Bus Extender Board XTNDR-4 1 Technical

Magic

*Quantities are for one facility only. In this case, a set of
these tools are required for the Sector Maintenance Facility, the
FAA Technical Center and FAA Academy.
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f-" Table 1-7. Recommended M1FC FSAS Cable Repair Tools

ITEM/DESCRIPTION PART NO. _TY* MAAK/FACTURER USE

CrimpTool KTH-1000 1 Kings BNC
Die KTH-2001 1 Kings BNC
InsertionTool 229384-1 1 Ampex CHAMP
Extraction Tool 230238-1 1 Ampex CHAMP
Crimp Tool M22520/2-01 1 Daniels D-Type
Positioner M22520/2-08 1 Daniels D-Type
Extraction Tool 91067-2 1 Ampex D-Type
Extraction Tool 91136-1 1 Ampex Audio
CrimpTool 90363-1 1 Ampex Audio
InsertionTool 455830-1 1 Ampex Wiring

AC J-Box

Extraction Tool 458994-1 1 Ampex Wiring
AC J-Box

Crimp Tool 90296-1 1 Ampex Wiring
AC J-Box

Extraction Tool 30518 1 Ampex Ampex Disk
Cables

Insertion Tool 91002 1 Ampex Ampex Disk
Cables

Crimp Tool 90277-1 1 Ampex Ampex Disk
Cables

*Quantities are for one facility only. In this case, a set of these
tools are required for the Sector Maintenance Facility, the FAA
Technical Center and FAA Academy.
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Table 1-8. M1FC FSAS Equipment Options

Options

Equipment Option Provided

LSI-11/23 Proces- Fixed Point Instructions Yes
sor

MRVll-C Memory Floating Point Instructions Yes
MSVll-LF Memory
KPVll-B Extended InstructionSet Yes

LA34-AA/LA100-CA Roll Paper Holder - LAX34-RL Yes
Terminal

Numeric Keypad - LAX34-KL Yes

Tractor- LAX34-AL Yes

PrinterStand Yes

RL01-AK Disk Drive BC20JI/O Cable Chassis Slide and Yes
Mounting Hardware - RL01A

RL01-A (drive) RK01K-DC (cartridge) No
-RL01-AK

RL01 Data Cartridge - RL01K-DC Yes

RL01-AK, RLV12 Controller BCSOM, Yes
Terminator

DWLB w/H9514-A Top Cover H9603-EE, No
H9601-ED

DWHB Complete Hiboy Cabinet H9602-EB, No
H9600-EA

SWHB Option Arrangement Dwg., No
H9600-EB, HB9602-B-0

DWHB Option Arrangement Dwg., No
H9600-A-0

SWLB Option Arrangement Dwg., No
H9600-B-0

DWHB Option Arrangement Dwg., No
H9600-A-0
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Table 1-8. M1FC FSAS Equipment Options
......' (Continued)

Options

Equipment ... Option .. Provided

RL02-AK Disk Drive BC20JI/O Cable Chassis Slide and Yes

Mounting Hardware - RL02A

RL02-A (drive) RK02K-DC (cartridge) No
-RL02-AK

RL02 Data Cartridge - RL02-DC Yes

RL02-AK, RLVl2 Controller BC80M, Yes
Terminator -RLV22-AK

DWLB w/H9514-A Top Cover H9603-EE, No
H9601-ED

DWHB Complete Hiboy Cabinet H9602-EB, No
H9600-EA

SWHB Option Arrangement Dwg., No
H9600-EB, HB9602-B-0

- DWHB Option Arrangement Dwg., No
H9600-A-0

SWLB Option Arrangement Dwg., No
H9600-B-0

DWHB Option Arrangement Dwg., No
H9600-A-0

RLVl2 Disk Con- Cable BC20J-206m (20 Feet) No
troller

Cable BC20J-4012m (40 Feet) No

Cable BC20J-6018m (60 Feet) No
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Table 1-8. M1FC FSAS Equipment Options
(Continued)

Options
Equipment _ _ OP tion _.. Provided

DMA-QB Direct See Appendix A, DMA Configuration
Memory Access Specifications
Controller

I ....

8S Eight Channel See Appendix A, 8S Eight Channel
Serial Interface Serial Interface

RM-8E Multiple See Appendix A, RM-8E Multiple Modem
Modem System System

Model 9000 Tape
Drive

P300 Line Printer Forms Length Selector Yes

CompressedPrint Yes

Multi-modePrint Yes -"

OCR High Resolution No

PROMs OCR A and B Sets No

Slow Close Cover No

, QuickAccessCover Yes

Pedestal and Paper Stacker Yes

Digital and None
Analog Patch Panel

I'

Display Monitor None
P/N 401-37290-01

Keyboard Unit None
P/N 401-36735
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..... Table 1-8. M1FC FSAS Equipment Options
(Continued)

Options
Equipment Option Provide¢

Model 60-DC Coded External Oscillator Yes
Time Source

IRIGH No

Parallel BCD Time Output Assembly No

IRIG B DC Level Shift No

Coded Format (Field Conversion) No

Slow Code (Field Conversion) No

MM43 Regulated None
Power Supply

M200 Matrix PedestalAssembly No
Printer

..... TCVFU Assembly and Control Panel No
Assembly

DPC Long-Time Parallel Interface No
Circuit Card Assembly

Serial Interface Circuit Card Yes
Assembly EPROM Kit 2708

DPC Centronics - Compatible Interface No
Circuit Card Assembly

Adapter Cable Assemblies Yes

DPC Short-Line Parallel Interface No

Circuit Card Assembly

OptionalHeader Yes

Rear FormsLoad Yes

6/8 Lines Per Inch Switch Yes

Condensed Print Switch Yes
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Table 1-8. M1FC FSAS Equipment Options
(Continued)

Options

Equipment Option .... Provided

M200 Matrix Direct Access Vertical Format Unit No
Printer (Cont'd) (DAVFU)

Parity Error Detect Enable Yes

Parity Odd/Even Yes

Fixed Perforation Skipover Yes

11/12 Forms Length Yes

AutomaticLine Feed Yes

Seven Bits Only Word Length Yes

StatusDisplay Yes

Model9000 STD Interface Yes

Tape Drive
Speed- 45 IPS Yes _

Dual Density (800/1600 CPI) Yes

Tracks(9) Yes
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.....· SECTION2

TECHNICAL DESCRIPTION

2,1GENERAL,-The Model 1 Full Capacity (M1FC) Flight Service
Automation system (FSAS) consists of three major subsystems, the
FSDPS, AFSS, and AWP. An FSDPS can communicate with up to eight
satellite AFSSs and the FSDPS COTC position equipment at, and
logically connected to, the FSDPS. This FSDPS COTC position
equipment consists of two A/N displays with keyboards. No lease
line is required for the local position equipment, even though the
same modems and communications equipment is used to transmit data
to and from the FSDPS and the local position equipment that is
used between the FSDPS and the AFSSs.

The Computer Operator Terminal Console (COTC) provides operator
control of the M1FC FSAS. The COTC at the FSDPS consists of two

Operations and Service Processors (OSPs) Each OSP includes a CRT,
keyboard, and line printer. One of the OSPs is a "hot stand-by".
The FSDPS COTC also includes two CRT Monitors, 401-37290-01, with
keyboards, 5305-000-423, and two P300 Line Printers. One of the
OSPs is a "hot standby". At each AFSS the COTC consists of a

- designated A/N Display Terminal, an IOT (LA34-AA/LA100-CA), and
two P300 Line Printers. The COTC at the AWP consists of two OSPs

as well as a designated CRT Monitor, an IOT, and two P300 Line
Printers.

2,2THEORYOFOPERATION,-TheM FCFSASsystemisshowi=
_lgure 2--1 and a simplified block diagram showing the three major
subsystems is shown in figure 2-2. The FSDPS provides the
collection, maintenance and dissemination of information related

to flight services to the AFSSs. The FSDPS maintains external
interfaces to WMSC (via the AWP) and Service B and internal

interfaces to terminal equipment at the AFSS via dedicated line
circuits. Figure 2-3 shows a typical FSDPS operational site.

2,2,1FSDPSHardware,-The hardware elements of a M1FC FSDPS

operational system ale shown in figure 2-4. The hardware consists
of processing and communications equipment (supporting the
operational system) and maintenance equipment for diagnostic
support of the FSDPS.

The processing equipment includes the Tandem CPUs, OSP, COTC
processors, and all I/O controllers and peripherals connected to
the Tandem CPUs. The communications group consists of patch
panels and modems necessary to complete the communication links to

f the AFSSs, AWPs, and Service B. The maintenance equipment
consists of Tandem diagnostic hardware and other tools necessary
to diagnose and repair the equipment.
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I OPERATINGSYSTEM
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Figure 2-3. Typical M1FC FSDPS Operational Site
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2,2,2FSDPSSoftware,- of
following three _unctional categories:

1) operational software
2) support software, and
3) maintenance software.

The overall software structure concept separates operational
software from support and maintenance software, where the
operational software is given priority. The system is designed
such that any software (with the exception of MADTS) can be
executed at any given site.

The operational software is designed to operate in a load-sharing
environment where, to the extent possible, all resources are used
equally. Support and maintenance software is designed to operate
on dedicated pieces of equipment, but may operate in a
low-priority background mode. The background mode allows a
sharing of resources normally used by operational software, but on
an as-available noninterference basis. When support and
maintenance software operate on dedicated equipment, the dedicated
equipment is removed from use by the operational software. The
remaining equipment is used in a load-sharing method by the
operational software. If the support and maintenance software is
operating in a background mode, the operational software continues
to use resources equally. Support and maintenance software use
the remaining resource capacity, if any.

These two methods of executing support and maintenance software
lead to a revision of the definition of "off-line." The system is
designed such that every AWP or FSDPS CPU or AFSS processor is
operating in one of four modes. Mode 1 is the executing of
operational software only. Mode 2 is the executing of operational
software and executing support or maintenance software in the
background. Mode 3 is the executing of support or maintenance
software under the control of the same operating system used by
the operational software. Mode 4 is the executing of support or
maintenance software as stand alone software or under the control

of an operating system other than the one used by the operational
software.

The system is considered operational if at least one AWP CPU, one
FSDPS CPU, and one communications/position processor pair per AFSS
is operating in either Mode 1 or 2, Mode 3 is an off-line mode
which is used for data base installation, weather data base
reconstruction or for the execution of more exhaustive

diagnostics. MADTS and the Mode 3 are used primarily to aid
repair functions. Mode 4 is rarely used in the AWP, FSDPS, or
AFSS configurations, but is available to isolate failures that
cannot be isolated in the other modes.
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2,2,2,1 FSDPS vFera z0naz  s=psoper < on Z
so_tware"responOs to rd_ests _rbm specialists to obtain weather
briefings and to file flight plans. This software responds to
these requests for action or data within a short period of time
(seconds). This software supports an interface to Service B and
maintains a data base of flight plan information to support the
operational needs.

2,2,2,2 FSDPS Support_^£&-^'^OUi_W_i_,-The FSDPS support software
z_ execd_e_ Irom <ne osP tefmznal or from the Tandem terminal

connected via the asynchronous controller. It prepares data for
the FSDPS operational software, provides support for the
development of the operational software, and prepares
administrative reports for the AFSSs. This support software is
not initiated from the specialists' operational terminals. It is
the type of software traditionally satisfied by the batch type of
processing.

2,2,2,3FSDPSMaintenanceSoftware,- maintenance

software'asszs<s maintenance personnel in isolating failures to
replaceable hardware elements.

The software of the FSDPS operates as an integrated unit within
, each of the Tandem CPUs. Each CPU can operate in one of the

following five modes at any time:

1) Mode 1 - FSDPS full operational software only;

2) Mode 2 - FSDPS full operational software plus selected
support and/or maintenance software;

3) Mode 3 - FSDPS partial operational software plus selected
support and/or maintenance software;

4) Mode 4 - FSDPS selected support and/or maintenance
software; and

5) Mode 5 - FSDPS maintenance software.

In Modes 1 through 4 the Tandem Non Stop II Guardian Operating
System is operating in the CPU, while in Mode 5 the CPU is
operating as a separate entity in shadow mode.

When mixed software units are operating (i.e. Modes 2, 3 and 4)
CPU utilization by the respective units is controlled by executing
priority. Mode 5 (i.e. shadow mode) is reserved for those
diagnostic programs which require a dedicated CPU.

The M1FC FSAS maintains redundant paths for most system elements
and is completely supported by the FSDPS hardware and software.
Figure 2-5, M1FC FSDPS Architecture, abbreviates the
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Figure 2-5. M1FC FSDPS Architecture
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FSDPS configuration to illustrate the backup capabilities existing
...... in the FSDPS. The figure shows four CPUs connected via the

interprocessor bus (actually two interprocessor buses for
redundancy). Disk 0 and communications group 0 are under primary
control of CPU 0 with CPU 1 maintaining the backup path to these
devices. In the event of a failure in the primary path to an
element (disk 0 or communications group 0), CPU 0 uses the backup
path through CPU 1 to the failed element. In case of a CPU
failure (CPU 0), CPU 1 assumes the primary control of disk 0 and
communications group 0 and continues normal processing. As the
figure illustrates, the same backup relationship exists for CPUs 1
and 2, 2 and 3, and 3 and 0.

The operational software unit is composed of the following
subprograms:

1) Guardian Communications Processes,
2) AFSS I/O,
3) Service A I/O,
4) Service B I/O,
5) Service A Edit,
6) Service B Edit,
7) queue management,
8) time manager,
9) event scheduling,

10) supervisory functions,
.... 11) recovery/reconfiguration,

12) weather retrieval,

13) route processing,
, 14) flight plan data,

15) local weather,
16) start up/shutdown,
17) data base, and

18) historical recording.

Detailed descriptions of each of these subprograms are presented
in Section 3 of this instruction book.

The support software unit consists of subprograms to perform the
event reconstruction and the data base generation functions.
These subprograms execute in the background mode while the
operational software unit executes in the foreground mode.

The maintenance software unit consists of diagnostic subprograms
for the following hardware elements:

1) cpu,
2) memory,
3) magnetic tape drive,
4) disk drive,
5) IOT,

f.
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6) line printer,
7) byte synchronous controller (AWP only), -,
8) bit synchronous controller, and
9) asynchronous controller.

2,2,3AFSSHardware,-The AFSS hardware consists of processing
equlpmenf an_ communications equipment required to support the
flight service station specialist interaction with the FSDPS. The
AFSS hardware is described in detail in section 2.3.2. Figure 2-6

shows the AFSS communications processors and the AFSS position
processors in the maximum 48 position configuration. Figure 2-7
shows an AFSS position processor in a 16 position (maximum)
configuration.

The communications multiplexers support the ADCCP, bit synchronous
communications with the FSDPS. The HEX/IPB-11 (located in the

communications processor) and the DMA-QB (located in the position
processor) provide the high speed data transfer link between the
communications function and the terminal display function of an
AFSS.

The keyboard serial I/O circuit board (TMI-SS) allows each
keyboard to enter characters to be recognized by the position
processor. The position processors "echo" these characters via an
alphanumeric on-the-fly (OTF) processor to the corresponding cache
(refresh) memory. Every character in the cache memory is
displayed on the CRT monitor.

2,2,4AFSSSoftware.-The AFSS software (see section 3.3 for
Cet_l±eG information) has two categories: the communication
processor software and the position processor software. The
communications processor software performs the following four
functions:

1) communications with the FSDPS,
i

2) interprocessor control between the communications and
position processors,

3) executive control including routing of transactions and
failure detection and recovery, and

4) printer control.

The position processor software performs the following five
functions:

1) receiving of characters from the keyboard and displaying
characters on the monitor. This function includes the

normal edit support functions of data entering (e.g., line
insert, line delete, and character manipulation);
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2) recognizing an enter command from a keyboard and routing
......' the request to the communications processor for relay to

the FSDPS;

3) receiving a response (to a terminal enter) from the
communications processor and displaying the response on
the CRT monitor;

4) receiving unsolicited data for display on a CRT monitor;
and

5) executive control.

To support the programmable logic necessary to exercise the AFSS
hardware, the software is provided in two units, each of which
runs under the DFX-11 executive. The software consists of

operational software and maintenance software, The operational
software provides the message routing at an AFSS necessary to
forward specialists' requests to the FSDPS and display responses
from the FSDPS on the specialists' terminals. Software is also
required to accept data from the FSDPS to be printed on one of the
two line printers at the AFSS. In addition to its support of the
operational requirements at an AFSS, the operational software
supports the maintenance software testing.

The maintenance software resides in the AFSS software

..... configuration as a 10w priority task concurrently with the
operational software. Maintenance software test functions are
available upon request to test the various AFSS hardware
components. Requests for maintenance software initiation may be
invoked from either the COTC at FSDPS or the COTC at AFSS.

Tests available at the AFSS include the following:

1) CPU - A test for CPU operability may be initiated either
remotely (FSDPS) or locally (IOT) to check either the
communications or position processor;

2) Memory - A test of both PROM and RAM may be initiated
either remotely orlocally to check either the
communications processor or position processor memory;

3) MUX - A test that verifies operability of each of the four
channels of the MUX interface may be initiated locally;

4) DMA Interface - A test that checks the operation of the
DMA interface between the communications processor and
position processor may be initiated either remotely or
locally.
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5) IOT - A test that verifies IOT operation at the AFSS may
be initiated locally;

6) Line Printer - A test that verifies line printer operation
may be initiated locally;

7) Disk - A test that verifies disk controller and disk
driver operation may be initiated either remotely or
locally; and

8) Keyboard/Display - A test that verifies the interaction
between and operation of the keyboard and alphanumeric
display may be initiated locally.

Details concerning each of these tests and their interactions are
discussed in section 3.3.2, AFSS Maintenance Software.

2,2,4,1DFX-11,- The DFX Executive is a collection of services
wnlcn'controls the dynamic state of the system and is interfaced
to the system by the "nucleus." The nucleus consists of basic
system services and procedures. A complete system consists of the
DFX-ll nucleus plus all other software including: I/O drivers,
operator controls, and applications tasks.

The executive administers to both static and dynamic

representations of applications software. The static
representation of applications software is a program and consists
of machine language instructions coded according to standard
reentrant techniques. As always the case with a reentrant
program, one or more separate data areas are required for run-time.

The dynamic representation of applications software is called a
task and consists of those run-time data areas needed by a
reentrant program plus the control blocks needed by the executive
management of task states.

These program and task concepts enable two features of system
software applications: the ability to contain all software in
read only memory, and the ability to share the same physical
program code among any number of tasks.

DFX-ll consists of three independent sections:

1) system initialization control,
2) task dispatcher, and
3) service routines.
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r 2,2,4,1,1SystemInitializationControl,-System
Initialization may begin _f any time Dy entry of the executive
through a global entry point. This entry does not result in a
system reset or a change in processor priority.

For purposes of M1FC FSAS application, initialization processing
is performed as a result of a system boot. The following
processing steps are performed as a function of initialization
processing:

1) memory is tested and sized,

2) common is established and cleared,

3) task control blocks are established,

4) queue terminals are established,

5) task control lists used by the task dispatchers are
established,

6) applications tasks are allowed to perform their
initialization processing, and

7) the task dispatcher is invoked to begin system processing.

2, 2,4,1,2 Task Dispatcher,-=h_ =_k d_p_ton_r_ _ mod=X_
responslD±e _or the assignment of system controls on a priority
basis. At each system event, the task dispatcher checks to see if
the currently running task still has the highest priority. If
another task of higher priority has become feasible, then the task
dispatcher gives it control, after saving the state of the current
task.

2,2,4,1,3ServiceRoutines,-si×categories of service
roUtine_ are u§e_ to support and manage executive processing.
Each of these routine service categories is listed below with a
brief functional description.

1) Program Management - Any number of programs may be present
in an operational system. The existence of each program
must be declared to the executive by a service call. As
each program is declared, the executive incrementally
builds a directory. In DFX, each program directory is
called a Program Control Block (PCB). The program
management service allows a PCB to be created for each
program in the system.
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2) Task Management - Any number of tasks may be established
from the base of programs present in an operational -_,
system. To establish these tasks a definitive complex of
data structures must be created; its interface to other
tasks, a stack to be used by the task, and one or more
workspaces to be used by the task. Task management
services provide for data structure establishment. In
addition, services are available to manage suspension and
resumption of tasks, task status monitoring, and context
switching between tasks.

3) Synchronization Management - The synchronization of tasks
with each other and with external events is accomplished
with a single mechanism called a semaphore. This is a
flag that tracks various operations performed in task
synchronization. Any number of semaphores may exist in
the system, and may be used by applications tasks and
executive services.

Semaphores may be used to provide the following schemes
for synchronization:

a) resource allocation,
b) mutual exclusion, and

c) synchronization.

4) Communications Management - Tasks running under DFX may
communicate with each other via either of two methods:

global common or queueing of data buffers. Global common
provides for the sharing of a data area in dynamic memory
by multiple tasks, and may be regulated by semaphores in
the mutual exclusion scheme. The queueing of buffers
provides inter-task communication via buffers of data that
are queued from task to task. Using this technique, each
task may have one or more queue terminals via which data
may be received. The DFX-ll Communications Management
Services establish and manage the structures used to
define the queue terminals. Applications tasks use two
structures to pass buffer and task related data. A work
request buffer (WRB) queues the buffer between two
nondriver applications tasks or between applications and
driver tasks that do not require queueing to the hardware
device. Input/Output Blocks (IOB) interface applications
tasks to device drivers that may require a queueing
mechanism between the applications task and the driver.
The IOB is managed by a task called Input/Output Control
(IOC). Its function is to provide the queueing mechanism
between the applications task and the driver.
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5) Memory Management - Various memory management services are
r, provided under DFX including: buffer allocate and

deallocate, workspace and management, memory clear
services, and buffer sizing.

6) List Management - DFX-11 manages task execution and
controls the state of the system via the manipulation list
structures. Each list is composed of tasks in similar
states. The following lists are typical of those managed
by DFX:

a) The program list allows the executive to maintain
control over allocated program control blocks.

b) The feasible list is a list of tasks that are in a

ready-to-run state waiting for CPU resources.

c)The suspended list is for tasks waiting for resumption
via a service call.

d) The message list is a list of queue terminals in the
system.

2,2,5,AFSS0perati0nalCharacteristics,-The system
performs tour DaSlC data Ilow_: - --

..--,

1) keyboard echo,

2) transmittal of requests from a keyboard to the FSDPS,
3) receipt of responses from the FSDPS for display on a

monitor, and

4) receipt of data from the FSDPS for printing

Keyboard echoes are performed solely within the position
processor. Keyboard characters are classified into three
categories: normal, edit, and enter keys. Normal characters
include the alphanumeric and special character set that are
received from the keyboard and displayed on the appropriate
monitor. No other actions are required. This processing entails:

1) reading a character from the keyboard controller, and
identifying the position with which it is associated;

2) changing the cache identifier of the OTF controller to
point to the correct position; and

3) writing the character to the OTF controller (which
automatically places it in the correct cache),
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Transmittals of requests are initiated when the position processor
detects the ENTER character key. The position processor reads the
data currently stored in the position's cache and sends it to the
communications processor. The communications processor then
forwards the request to the FSDPS.

Responses received from the FSDPS may be destined to a position or
to a printer. If the destination is a position, the data is
transferred to the position processor which writes the data to the
cache. If the destination is the printer, the communications
processor holds the data and writes it to the printer.

2,2,6,AWPHardware-The hardware elements of a M1FC AWP

consist o_ prb'aesslng equipment, communications equipment
(supporting the operational system), position equipment, and
maintenance equipment for diagnostic support of the AWP. The
elements of an AWP are shown in figure 2-8.

The processing equipment includes four Tandem CPUs and all the I/O
controllers and peripherals connected to the Tandem system. The
communications group consists of patch panels and modems necessary
to complete the communication links to Service B, WMSC, the AWP
position equipment, and the FSDPSs. The position equipment
includes AFSS-type equipment to control 12 positions. The
maintenance equipment consists of Tandem diagnostic hardware and
special tools necessary to diagnose and repair the equipment.

2,2,7,AWPSoftware-The M1FC AWP software consists of the

I0±±owing three _unctional categories:

1) operational software
2) support software, and
3) maintenance software.

The AWP operational software provides the M1FC FSAS interface to
WMSC for receipt and distribution of weather and NOTAM data. This
software also provides the M1FC FSAS interface to Service B for
receipt and distribution of general Service B data (law
enforcement messages, ATCCC messages, military training routes,
etc.). This software also supports the editing functions
necessary to identify and correct improperly formatted reports.
The operational software at each AWP provides the capability to
support the entire National Data Base in the event only one AWP is
operational.

The AWP support software, executed from the Operations and Service
Processor (OSP) terminal or from the Tandem terminal connected via

the asynchronous controller, prepares data for the AWP operational
software, provides support for the development of the operational
software, and prepares administrative reports for the AWP. This
support software is not initiated from the specialists' _....
operational terminals. It is the type of software traditionally
satisfied by the batch type of processing.
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The AWP maintenance software assists maintenance personnel in
isolating failures to replaceable hardware elements. -.....

2,2,8,awP OperationalCharacteristics-TheAwPperformsthe
_ollowlng operatlonai tunctlons within the M1FC FSAS:

1) Automatically accepts and stores meteorological data and
NOTAMS from the WMSC;

2) automatically accepts and stores law enforcement
messages, ATCCC messages, special use airspace messages,
and other general Service B messages;

3) accepts and processes data base edit requests from the
AWP specialists;

4) distributes messages received from WMSC and Service B to
the FSDPSs to maintain a National FSAS Data Base;

5) supports FSDPS data base recovery after an FSDPS outage;
and

6) provides support to the entire set of FSDPSs if one of
the AWPs is out of service.

2,3DETAILEDTHEORYOFOPERATION.-Tn_following paragraphs
aescrlDe_he FSDPS/ A_'SS, and AWF in detail including: processing
equipment, communications equipment, peripherals, and power
distribution. Included is a description of the FSDPS maintenance
equipment. Figures 2-9, 2-10, and 2-11 show configurations of an
FSDPS, AFSS, and AWP, respectively.

2,3,1Fl!ghtServiceDataProcessingSystem(FSDPS).-Each
r'SDFS conslstS oI Iour Tanaem processor sUDsy§rems, each with its
own pair of disk drives/controllers and the COTC communications
and position processors. Each Tandem processor has access to
communication line controllers, COTC processors, CTS, SMMC,
magnetic tape drives, line printers and backup paths to the disks
of the other processors.

2,3,1,1ProcessingEquipment.-=hefollowingsections provide
Getallea tecnnlcal cFata on all elements in the processing
subsystem. The processing subsystem is divided into five major
areas:

1) processors (Tandem Non Stop II, OSP, COTC processors),
2) I/O controllers,
3) communications channels,
4) peripherals,and
5) DC power distribution
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Ail segments of the processing subsystem except the communications
'--_ channels stand alone and require no external interfacing other

than AC power.

2,3,1,1,1TandemNonS! pIIProcessors-The=anaem StopII proce'ssor suDSyst%m zhnctlonai Gescription is organized as
follows. See figure 2-12.

1) Instruction Processing Unit (IPU)
This board includes the hardware for register files, ALU
shifter, microprocessor address register, instruction
register, and instruction decoding. (The IPU functions
as the CPU of the processor subsystem.)

2) Memory Control Board (MCB)
This board includes the hardware for memory request
control, address translation map, memory ECC, address
trap comparator, refresh timer, processor clock,
interprocessor bus control, and interval timer.

3) Channel, Control Store, DDT (CCD)
This board includes hardware for the I/O channel,
control store array, and diagnostic data transceiver.

4) Memory (Semiconductor)
This board includes the 256K x 22 (16 rows with 22 16K
RAMs in each row) dynamic RAM array, drivers, and timing
control.

5) Control Panel

The control panel contains panel switches, LED
interfaces, and software licensing hardware.

NOTE

Subsystems 1) through 4) are mounted in
their respective slots in the processor
card cage of the processor cabinet. The
control panel is mounted on the front door
of the processor cabinet.

2,3,1,1,1gInstructionProcessingUnit(!PU)- The_nstfuct Froces_lng Unit (IPU) is t_e p_ncipal control unit
for the processor. Controlled by a microprogram resident in the
control store, the IPU communicates with the I/O channel, the
memory control', the diagnostic data transceiver, the test panel
(depot level use only), and the interprocessor bus. The IPU can
read or write selected words of the control store under
microprogram control. Through the memory control, the IPU
communicates with software residing in main memory, fetching,

....' interpreting, and executing instructions. See figure 2-13.
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Figure 2-12. Tandem Processing Equipment .....
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2,3,1,1,1,2InternalandExternalBuses.-Theinternal and _._

ex_erna± D'fi_'_Sot the lFu are l'lsted in table 2-1. Refer to table
2-2 for a listing of the microprogram sequencer components and
their function.

2,3,1,1,1,3I/0Channel(Channel).-The channel allows I/O
_ontroll_rs'on tne l'o_us t_ communicate with the memory and with
the IPU. The channel is a microprogrammed processor which
functions as IOBUS controller, as a port into the memory control,
and as an interface to the IPU. It can accept reconnect requests
from device controllers on the IOBUS and requests for. I/O service
from the IPU. These requests are accepted under microprogram
control only since the channel is not interruptible; the channel,
however, does have the ability to interrupt the IPU to make
special requests for service or to report exceptional conditions.
See figure 2-14 for the channel data paths.

The channel provides status information to the Diagnostic Data
Transceiver to assist in diagnosis of failures.

2,3,1,1,1,4ChannelStructure.-The I/O channel is a
Dus-organ'i'iea mlcropr6cessing unit. It consists of the control
unit and a set of registers.

2,3,1,1,1,5Buses.-TheI/ochannelcommunicatesinternally
b_er tne cDuf: with the memory control via the CBUS and the
CMPAPA bus, with the IPU via the MBUS and KBUS, and with the I/O
controllers via the IOBUS.

2,3,1,1,1,6MemoryControl(MCB).-Th_memory control provides
access"to memory"'_or Doth the Channel and the IPU. It arbitrates
memory requests; pipelines address, data control and error
information; maps logical addresses into physical addresses;
provides error checking and correction on data transfers from
memory, and controls the timing of refresh operations on
semiconductor memory.

The memory mapping unit maps 20-bit logical addresses into 23-bit
physical addresses.

Data (16-bit) are coded by the Memory Control in a 22-bit
single-error- correcting, double-error-detecting code for storage
in main memory. The MCU checks parity on data and addresses from
the channel and from the IPU. Parity errors are reported to the
IPU, the channel, and the Diagnostic Data Transceiver.
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.... Table 2-1. Internal/External Buses

REGISTER FUNCTION

J BUS JBUS. 0:15,PL,PR,PV ,within the IPU only
IK BUS IKBUS. 0:15,PL,PR,PV ,internal K bus
KBUS KBUS. 0:15,PL,PR ,external K bus

L BUS Alu output BUS. 0:15 ,within the IPU only
IM BUS Internal MBUS. 0:15,PL,PR,PV ,within the IPU only
M BUS MBUS. 0:15,PL,PR,PV ,only drives loads external

to the IPU.
ROMA BUS ROM address bus to control store, ROMA. 0:15
MAPA BUS Map address bus to memory control unit MAPA. 0:3
P BUS Low asserting bidirectional bus between the

control panel and IPU, PBUS. 0:15

Table 2-2. Microprogram Sequencer

REGISTER FUNCTION

ROMA ROM address register/counter for micro
instructions.

RMD Rank 2 control store data register where J & K
microop fields are decoded and executed.

RME Rank 2 control store data register where the
microinstruction is executed.

2-33



TI 6490.36

,/oeusj.! I
(TO rTRL$) '_'"cL'mLBm' lib m' I mm I II ii MB lira I I I I · li J'_'_'_--]--.k_ TD TEST M UX

:BUS i ,, 1_ P_LO.R.IT¥ 18[_-j._'r_, Ce i.IS(a0 5) f'-'--i C0t](00151 iii Ii ' r---"--/ _ LOGfC '[,-._,k,.I _,,*'"'k00TSIPLP_
=,L._.Jc?DI ..--.-- _i r% DL ll'°_'l°°:l_._llcm I ,G,I______1' K Im_lmNI
a-T'___'3a_h ,_---__-; rl "'£ '_r_a, F L'''J i

- ' "'" ' ,.. _-'7'-+'._--d · AND _ I'- _ I . '"/ : _ MUXII I I -' Ir-... I INANO'I:HAKESI.... I -"--l,r,F.ol3 I I'_,
, I

' ' ' ' I 1..A~",.A,(_.S. I i_' _ II =......o.oc... - ' ,._L,~."I I I ·
i r. 1kIIIIIIIiII_ J I
I I _...... _ .._ I cc-':,,(,:2_,_ I

' 'Tocc°<< IT I t_-_l .._'"_-'-'_l&l CCSA(OD'Og) . CiSANNEL I

I I .... r , , , I I I
i L............ - I I I

lC.? C_T_ TM,IO0,,)_ TOTESTMUX -I-i --Pc.ZE
;.,_6_11,.,, I TMB(no151 L ! _ TM_(00-15) I I .... I

I I I · · 7 ; .... I TAD 14 1,00:05) I I "--"4'1 ',_.'_',." _ _
..... TAC _00:05] f ADDE_ _ ! I I ucN n I I ·

I
! J ,A_, ' _ ' ' ' ' TAD IPR) I · tI ;._.s SAC(00-,_11SACI-,,.--T° ' I'"__..w_("°L--_.__I I ,. r.) ] i ,M% :etJs

[uu I_lf'_'"_l -_J rMPR I _TI:CT UllV I CNrPI I SAC I I I i · "'f (TO MCB)

I'_L_JSACI [' ' ' ....... _ '(0':'"'_.._1 II _,,,s"1

I .-,,, ---1 .... [_ ,,,., _ I I

CBU$ · J I l&ll I eLPR] I,,,n,_l SIGNALS TAD(4'I) 1'

PL pRi · I '*' J I I ....... I TAn _ I_ 10C I-G;;_,- _ - ._-_'"'>(O 3PI
ueus I -- I _ ' (4-1_ IPA"'_I / RAGr:' c i '"' TO MCB
(oo,s}_ = I _ KIUS i GEN'R[TAOMAPiF) ' I

aa PL PFI J l leo '15 Pl. Pn Pr) L i _ Keus
MeUS ",.._ PL P_ H

(FROM PUl -_,/ _ 1OD15 P - -- [ .._r_' (TO leu/
j MCU AND CCD)

Figure 2-14 Channel Data Paths

2-34



TI 6490.36

2,3,1,1,1,7_/_^ .
ma_/_=m0ryaunuLuz.-=n__p/Me_orycontrolUnit

(MOO), which resides on the MOB board, consists of MAP access

hardware and Memory access hardware. The MAP machine arbitrates
the Instruction Processing Unit (IPU) MAP requests for: MAP READS
(MR), MAP WRITES (MW), PROCESSOR CODE READS (PCR), PROCESSOR DATA
READS (PDR), and PROCESSOR DATA WRITES (PDW); and Channel MAP
requests for CHANNEL READS (CR) and CHANNEL WRITES (CW).

The memory machine arbitrates between MAP memory requests and
REFRESH memory requests (made by a timer internal to the MCB).
The memory machine also does single error correction (SEC), double
error detection (DED) on read data, and single error detection
(SED) on memory read address. Refer to figure 2-15 for the Memory
Control Unit data paths.

2,3,1,1,1,8Interpr0cess0rBus(IPB)Control-Thezp_
conErol, w_lcn"%lso resides on the MOb Doar_, handles the sending
and receiving of packets over the two interprocessor buses (X bus
and Y bus). The IPB provides separate input and output buffers
for each bus and is capable of sending and receiving over the X
bus and the Y bus simultaneously. See figure 2-16 for the IPB
Control data paths.

.... 2,3,1,1,1,9ControlStore'_%uo;.-_heControl Store (CS),
Ioca_ed on the CCD moar_, is the storage element for the
microprogram executed by the IPU. Most of the CS is Writable
Control Store (WCS). It is 36 bits wide: 32 data bits and 4 data
parity bits. The maximum address space is 16K. CS address parity
checking is done on ROMA. 0:15. The data path is shown in figure
2-17.

2,3,1,1,1,10DiagnosticDataTransceiver(DDT).-=he
Diagnostic ma_a Transcefver"(DDT) resiGes on the CCD board and
provides communication between the processor and the rest of the
system through the PMI patch panel, which in turn provides
communication with a local or remote operator through an
Operations and Service Processor (OSP). The DDT permits the
operator to examine processor status information which gives
indication of hardware failures. It also provides two-way
communication between the microprogram and the operator for system
software debugging. If appropriately enabled, the DDT permits the
operator to reset and cold load the processor, and permits one
processor in the system to suspend the operation of other
processors (under microprogram and software control). See figure
2-18 for the DDT data paths.

2,3,1,1,1,11Memory,V_w\_]._ Main memory is organized in 256K
_ wor_ modules. Up to eight Mword addressability is provided. MOS

dynamic RAM technology is used, with an uninterruptible (battery)
power supply to ensure memory integrity in the event of power
interruptions. (Core memory is not available in a Non Stop II
processor.) See figure 2-19 for memory data paths.
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2,3, 1, 1, 1, 12 ControlPanel.- oo===o interface
between an operator ana tn_ Non Stop II CPU. It enables an
operator to reset and cold load a processor, and run some
processor microdiagnostics. See figure 2-20.

The Non Stop II control panel contains the following:

1) a bank of sixteen yellow LEDs for data output,
2) a bank of sixteen toggle switches for data input,
3) a Reset/Load switch (activated by the cabinet door key),
4) a green Power LED,
5) a green Run LED, and
6) a Power Warn/Halt switch (inside door).

2.3.1.1.2 0SP.- The Operations and service Processor (OSP) is
_-dealcatea programmable debugging and maintenance tool which
provides the operator interface to each processor in a Tandem Non
Stop II System with the following:

1) local access to GUARDIAN through the Command Interpreter
or LOBUG program via T16/6520 Video Display Unit
(OSP-VDU);

2) local access to the SHADOW diagnostic Operating System
-- via OSP-VDU;

3) remote access to GUARDIAN through the Command
Interpreter or LOBUG program via modem;

4) remote access to the SHADOW diagnostic operating system
via modem;

5) a central point for system cold loading, reloading, and
running a machine room command interpreter;

6) a microcode interface for hardware interrogations; and

7) hardware status display.

NOTE

GUARDIAN need not be up for
the OSP functions.

The OSP is controlled by an event-driven, multitask operating
system capable of supporting a variable number of tasks, semaphore
locking of system-wide resources, central disk, I/O memory
management, and limited interprocess communication.
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Figure 2-20. Control Panel Data Path
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Access to the twelve operating modes is through the OSP-VDU. The
_-_ OSP-VDU is used in both block and conversational modes. The

shifted function keys each put the OSP into a different operating
mode and invoke a different display page format. Within each
operating mode, the unshifted function keys perform functions
appropriate to that operating mode.

The OSP handles all system message functions and maintains a
limited soft copy error log and a complete hard copy error log.

2,3,1,1,2,1PhysicalDescriDti0n-._n_oepoon_t_of
T16/6530 vi_eo DiSp±ay Unl5 _OSP-v-DU) and Printer, System
Maintenance Processor (SMP) logic board assembly, two flexible
(floppy) disk drives, two power supplies, a T16/5520 character
printer, and operator console desk. The entire assembly
(excluding the OSP-VDU and character printer) is housed in the
operator console desk cabinet.

2,3,1,1,2,2Consolen^,l,l;_._The console desk is 53.00 inches

±ong (134.62 cm), _9.00 fnches high (73.66 em), and 27.20 inches
wide, with indicators on the front panel of the maintenance
drawer. The console desk should not be located more than 20 feet

(6.10 meters) from the first processor cabinet.

_ 2,3,1,1,2,3FrontPanel-Fiveindicatorsandfiveswitches
are on the _ront' panel. Three of the indicators represent the
power supply voltages and the remaining two indicate proper
operation of the System Maintenance Processor (SMP). One of the
five switches is for the AC power. The other four are selectable
OSP functions. Tables 2-3 and 2-4 list the functions of these
switches and indicators.

2,3,1,1,2,4MaintenanceDrawer.-T_b_2-s_=_ _n_
mafntenan_e _ra_%r caD£e connections. The maintenance drawer is

mounted on sliding rails in a rack behind the locked door on the
lower right side of the console desk. It contains the System
Maintenance Processor (SMP), disk drives, and power supplies. AC
power and serial I/O cables are attached to the back panel.

2,3,1,1,2,5SystemMaintenanceProcessor(SMP)Board.-_neamp
Doar_ iS clampea'at _ne top oI Ene malntenanc_ Graw6r. It
consists of a ZSOA microprocessor, 64K Bytes of RAM, 4K Bytes of
PROM, disk controller, five UARTs, interval timer, expansion
interface and associated components on a printed circuit board
(see the block diagram shown in figure 2-21).

The ZSOA addresses 64K bytes of RAM and accesses the disk
_' controller and serial ports as I/O devices. The ZSOA operating

code is loaded into RAM from the diskette.
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Table 2-3. Front Panel Switches

SWITCH FUNCTION

OSP AC POWER Applies AC power to the OSP subsystem.

RESET Resets SMP and initiates the self-test

diagnostics and disk bootstrap operations.

LOCKED/ LOCKED position. The SMP functions as a conver-
MAINTENANCE sational mode terminal with special status
(keyswitch) displayed on the 25th line. Remote and Diagnostic

functions are disabled.

MAINTENANCE position. Diagnostic and Remote
functions are enabled.

The key can be removed only in the LOCKED
position.

REMOTE Enables remote operation from a remote terminal
or OSP via a modem.

DIAGNOSE Enables the diagnostic functions of the OSP. _
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Table 2-4 Front Panel Indicators

INDICATOR FUNCTION

LOGIC POWER ON. Power supplies are operating properly.
(+5V, +12V, -12V

RUN ON. Microprocessor clocks are working and
system is running.

TEST OK ON. If the self-test is successful,
remains on unless an internal error is
detected.

OFF. When the system is powered-up or reset
or when the self-test diagnostics fail.

Table 2-5. Maintenance Drawer Cable Connections

CABLEASSEMBLYNO. FROM TO
MAIN DRAWER I/O DEVICE

24243 AC IN AC POWER
(115 VAC)

55523 J1 PMI(J2)

55520 J2 MODEM(J2)

55809 J3 OSP-VDU (J2)
PRINTER (J1)
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C_ _ OISKEI'rE

R_'_ P_M'I F_] _ INTERFACE

· I EXPANSIONBUS _ -.mg--,-gm_ EXPANSION

I I INTERFACE

I u'_Ti [U'_Tl{.,ARTI _._U_,,T_E,R'--'_ .._EJ_L

DOTINTERFACE(RS-422)

MONITORiNTERFACE(RS-422)

OSP-VOUINTERFACE(RS-232)

...... _ MODEM INTERFACE(RS-232)
a)

FZ_f2-71

Figure 2-21. SMP Architecture
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The PROM contains a resident code which is run on power-on and SMPr..... resets. The resident code includes the following self checks of
the system:

1) microprocessor self check,
2) test of all 64K of RAM,
3) checksum of the PROM,
4) soft loopback of serial I/O,
5) recalibrate and check drives for track O,
6) boot system code from disk,
7) error reporting via indicators and OSP-VDU, and
8) RAM parity error interrupt handler and reporter.

If neither disk drive is ready, a message appears on the OSP-VDU
directing the user to load the system diskette.

If self-checks are successful, the SMP OK indicator turns on and
remains on. If errors are encountered, a warning message is
displayed on the OSP-VDU and the SMP OK indicator turns off.

The five UARTs provide asynchronous serial ports for communicating
with the OSP-VDU, PMI, OSP-line printer, and the future expansion
interface.

The interval timer is used to produce ongoing output pulses. When
a time-out occurs, the interval timer outputs one or more pulses

_, which generate an interrupt to the Z80A.

2,3,1,1,2,6SwitchesandIndicators.-Four LEDs (DS-F1 through
DS-_'_) on t_e SMF Doar_ _lsplay a tour bit error code which
identifies the malfunctions listed in table 2-6. DS-F1 is MSB and

DS-F4 the LSB. When an LED is lit, it represents a one.

2,3,1,1,2,7DiskDrives.-
Drive accepts a Stan_ar_ 5-1/4-inch diskette and rotates it at 300
RPM. A magnetic read/write head mounted to a detent assembly is
positioned in contact with the surface of the diskette and effects
recording and replay of data. A printed wiring assembly
interfaces the control of the detent mechanism and the recording
electronics to a standard TTL-compatible interface. Two drives
are supplied with the OSP for backup if a drive fails.

The disk drive is mounted in a tray that facilitates access and
mounting within the maintenance drawer.

2,3,1,1,2,8SwitchesandIndicators.-E on drive has one
rea L_D on the trent _'ln_lcate'Grive select.
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Table 2-6. SMP Four-Bit Error Codes

CODE ERROR DESCRIPTION

0000 Improper execution of instructions.

0001 Checksum of first PROM failed.

0010 System control register not zero after reset.

0011 System Control word fails pattern test.

0100 Occurrence of unused interrupt (4).

0101 RAM parity generation circuitry failed to
generate an interrupt.

0110 RAM parity detection circuitry failed to set
parity error bit.

0111 Occurrence of unused interrupt (7).

1000 Parity error bit in the control word cannot be cleared.

1001 Terminal UART failed.

1010 No errors detected.
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......2,3,1,1,2,9PowerRequirements.-Thediskdrive power
requirements are as follows: -

Voltage Standby Average Peak
+5 0.5A 0.SA 0.5A
+12 0.3A 1.0A 1.3A

Power is supplied to the drive on a 4-pin connector located on the
solder side of the drive printed circuit board. The connector is
an AMP Mate-N-Lok #350211-1; the mating connector is AMP 480424-0
using pins 61473-1 (loose). Refer to table 2-7.

Table 2-7. Power Connector Pin Assignment

PIN CIRCUIT

1 +12 regulated
2 +12 return
3 +5 return

4 +5 regulated

2,3,1,1,2,10 UI_5_L_.- The 5-1/4-inch double density flexible
dlsKefte is a removaDle diskette cartridge for use with the 5-1/4-
inch diskette drive. The cartridge consists of a single oxide
coated mylar disk contained in a vinyl jacket. The diskette has two
holes punched in it. One hole is punched in the exact center and
receives the mounting hub when the diskette is loaded into a drive.
the other hole is punched off center and is used as an index timing
marker. The jacket is lined with a treated fabric that helps keep
the mylar surface clean. The jacket is constructed with cutouts
which allow the recording head(s) to come into contact with the
recording surface(s) and exposes the mounting and timing holes.
Additional cutouts relieve mechanical stress during insertion and
provide a means for write lockout.

The diskette is inserted into the disk transport mechanism which
centers the media over a registration hub. When the access door is
closed, the media is clamped to the hub and rotated at 300 RPM. A
mechanical interlockprevents the door from being closed if the
media is not correctly seated.

The operating system for the OSP and the diagnostic programs are on
a single diskette.
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2,3,1,1,2,11ProcessorMaintenanceInterface(PMI)Panel,-=he
PM I (Tanhem Part NO. 55530) ls the converging point ct ali signals
to the DDTs, control panel, and terminal. It contains enabling
switches for system security, level converters for communicating
with RS-232 type terminals, and indicators. The PMI is mounted on
the processor bay patch panel behind the backplane. Processor
connection to the PMI is with flat cables which plug into the back
panel connector pins. A maximum of four CPUs may be connected to
a single PMI. Multiple PMIs (refer to figure 2-22) in a system
are daisy-chained together; the end of the chain leads from the
processor cabinet to the OSP.

The OSP via the PMI sends commands and obtains status from the

Diagnostic Data Transceiver (DDT) over an RS-422 serial link.

  , 31,2,12 DiagnosticData Transceiver(DDT)-PMIInterface-- reszaes on t_e cCv DoarQ o2 each proce'ssor." it provfdes
communication between the OSP and the Instruction Processing Unit
(IPU) of the processor. The OSP may be connected locally or
through a modem. The PMI provides fan-out/fan-in between the DDTs
of all processors in a system and the OS_ or modem. Figure 2-23
shows the DDT-PMI Interface using differential (RS-422) pairs.

On the PMI, three switches per processor are provided to disable
various DDT functions. One switch isolates from the OSP the
serial communications lines which connect the DDT and the PMI, to ....

prevent character transmission in either direction between
processor and OSP. This permits use of the PMI and OSP even
though one or more DDTs in the system may be responding improperly
to commands from the OSP, or transmitting a steady stream of
characters. This switch has no effect on character wraparound in
the PMI.

second switch inhibits RESETting and local HALTing of the
processor, and the setting of the system halt request flag (PSHRQ)
in the DDT on command from the DDT. It does not inhibit clearing
of the system halt request flag from the OSP, nor does it keep
software from HALTing the processor or requesting a system halt.
This switch is used to permit the OSP to communicate with software
in the processor without danger of accidentally crashing the
processor or the system. The switch operates by controlling the
state of the PMDT/ RSTEN line from the PMI to the DDT. The DDT
microcode interprets assertion of this line, by convention only,
as a signal that its microcode may use the RESET and HALT
functions; negation of the line does not directly inhibit these
functions in hardware.

A third switch disables system HALT for the processor. It
disconnects both the system halt request line DTPM/SHRQ and the
system halt line PMDT/SHLT from the other processors in the
system. ,_
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..----_

I°D'I.l" 'l...[ o,o
DDT-PMI ---II- [ I(INTERNAL

I RIBBONCABLE) I

J'_ " J? i (EXTERNAL) _'12 --

PMI J8 I _ , J) PMI Jg,

_ ''

'"-_'"' PMI-OSP OR
PMI-PMI DIRECTMODEM

CONNECTION

FTC-71 MODEM OSP

J'" I

_ Figure 2-22. PMI Interface Cabling
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w,.

DTPM/DATA + .

DTPM/DATA -

DTPM/DATARDY+

DTPM/DATARDY

PMDT/DATA +

PMDT/DATA -

DTPM/$HRQ+ - -.

DTPM/SHRQ - -

DTPM/SHENB +

DOT DTPM/SHENB - _ PM!

DTPM/$HLT + ·

DTPM/SHLT ·

OTPM/SEL +

DTPM/SEL-

PMDT/HIBAUDSEL +

,-.ali PMDT/HIBAUOSEL -

PMDT/RSTEN +

PMDT/RSTEN - ·

Figure 2-23. DDT-PMI interface __
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This action permits low-level access to one or more processors
through the OSP without possibility of interaction with other
processors in the system through the system halt facility of the

This switch does not interrupt the SHRQ-SHLT wraparound
logic; the processor can test the SHRQ-SHLT logic with SHENB
negated regardless of the switch position. Refer to the OSP USER
GUIDE (T16/8801) for more detailed DDT-PMI signal description.

2,3,1,1,2,13 PMI 0SP- The PMI-OSP interface consists of two
serial'communication lines: a differential (RS-422) circuit and a
differential or unbalanced (RS-232 compatible) circuit, depending

the cable type that is attached. Refer to table 2-8.

NOTE

When the PMI-OSP cable is attached to J8 on

the PMI, the PMI selects the high baud rate
to all DDT's. If the modem cable is used,
the low baud rate is selected.

Table 2-8. PMI-OSP Interface Pin Assignment

J8 I
PIN NO. NAME FUNCTION

1 Frame Ground
2 PMMO/TD Serial data DDT to Modem
3 MOPM/RD Serial data Modem to DDT

4 RTS Request to Send (always true)
7 Signal Ground I

9 PM/LOOP* DDT to DDT data loopback
11 SMPM/PSTD+ Serial data OSP to PSM
12 SMPM/PSTD
18 SMPM/TXD+ Serial data OSP to DDT
19 SMPM/TXD

20 DTR Data Terminal Ready (always true)
22 PMSM/PSRD
23 PMSM/TXI)+ Serial data DDT to OSP
24 PMSM/RXD

25 PM/HIBAUDSEL* High/Low Baud rate select
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2,3,1,1,2,18DDT-ProcessorInterface-The Interface for

each processor consists ot fne nlne"_ifferential (RS-422) circuits
listed in table 2-9; the signals are described in table 2-10.

Table 2-9. DDT to Processor Signals

CCD PMI SIGNALNAME FUNCTION

J2 J3-J6
PIN PIN
NO. NO.

55 1 DTPM/DATAn+ Serial data from DDT to OSP
56 2 DTPM/DATAn
57 3 DTPM/DATARDYn+ DDT is ready to transmit data;
58 4 DTPM/DATARDYn self-test has completed.
59 5 DTPM/SHRQn+ System Halt Request
60 6 DTPM/SHRQn
61 7 DTPM/SELn+ Select; the OSP has selected DDT
62 8 DTPM/SELn
63 9 PMDT/RSTEN+ Reset Enable
64 10 PMDT/RSTEN
65 11 PMDT/SHLTn+ System Halt (Freeze)
66 12 PMDT/SHLTn
67 13 PMDT/DATAn+ Serial data from OSP to DDT
68 14 PMDT/DATAn
69 15 DTPM/SHENBn+ System Halt Enable; used to disable
70 16 DTPM/SHENBn the Halt logic and allow self-test.
71 17 PMDT/HIBAUDSEL+ Select High (19.2K) baud rate; or
72 18 PMDT/HIBAUDSEL- use 300 baud rate.
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Table 2-10. DDT to Processor Signal Description

SIGNAL FUNCTION

n Denotes a processor.

SEL Drives an LED.

DATARDY 'Used by the DDT to loop a path with the serial data
path to perform self-test after power-up. When
DATARDY+ goes low, the self-test is completed, and
an LED is lit to signify DDTOK.

SHENB Used to self-test the system halt request logic.
The PMI allows the self-test in spite of the set-
ting of the Freeze Enable Switch. The switching
of SHENB should not cause false system halt re-
quests to other processors in the system.

HIBAUDSEL Used to notify the DDT that the modem is connected
instead of the OSP and that 300 baud rate should

be used instead of 19.2K baud. The switching of
fb HIBAUDSEL is accomplished through the use of a

jumper switch in the OSP-PMI cable.

2,3,1,1,2,19PowerSupplyMonitor(PSM)Interface-The
Ih'terrace conslst'._ o_ two dltzere_tla± circuits uued to fan out a

serial multi-drop line (refer to table 2-11, n=0 to 14 and denotes a
separate power supply).

Table 2-11. PSM Interface Circuits

J9-J123 SIGNAL NAME FUNCTION
PIN NO.

1 PMPS/PSTDn+ transmit data
2 PMPS/PSTDn
3 PSPM/PSRDn+ receive data

4 PSPM/PSRDn _ l
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2,3,1,1,2,20 Power  equzremencs-.Power input tO the PMI is via
a lo' pin connector_

+5 volts primary (2.0 amperes, max.) J24 pins 1, 2, 3
Ground J24pins4, 5, 6, 7
+5 volts secondary J24 pins 8, 9, 10

2,3,1,1,2,21SwitchesandIndicators-ThePM¢hasswitchesand

indicators _or each processor; tne system freeze function can be
enabled via the switches. Status conditions which are affected by
the switches are displayed to aid with the freeze function. Refer
to tables 2-12 and 2-13 for the description of switches and
indicators.

Table 2-12. PMI Switches

SWITCH FUNCTION

DDT ENABLE Enables the DDT to communicate with the OSP and
to issue SYSTEM HALT REQUESTS TO THE PMI. Does
not affect wraparound in PMI.

RESET ENABLE Enables the resetting and halting of its
processor from the OSP. Does not prevent OSP
from clearing an SHRQ or software from requesting
a SYSTEM HALT.

RST-HLT-FRZ Enables the processor to be halted by a SYSTEM
ENABLE HALT REQUEST from the OSP or from other proces-

sors on the system. Also enables this processor I
to halt other processors by means of a SYSTEM
HALT REQUEST. When disabled, no SYSTEM HALT can
occur. This switch does not affect a LOCAL HALT
command from the OSP.
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...... Table 2-13. PMI Indicators

INDICATOR FUNCTION

FREEZE ON. A processor freeze request exists in this
processor. This is an outstanding request if
the FREEZE ENABLE/DISABLE switch is placed in
the disable position.

DDT DATA ON. This DDT is transmitting data to SMP.

DT SELECT/DDT OK Both DDT SELECT and DDT OK off indicates the
PROM checksum self-test failed.

DDT SELECT blinking and DDT OK off indicates
the UART data turnaround routine failed.

DDT SELECT blinking and DDT OK on indicates
this DDT is selected by the SMP and that the
power on self-test and idle loop tests
executed successfully.

_-- +5V POWER-ON ON. +15V is applied to the PMI logic,

PSM TXD/PSM RXD PSM TXD and PSM RXD indicate that the Power

Supply Monitor (PSM) poll and response serial
communication lines are active, These LEDs

blink to reflect the mark/space condition on
the lines.

SHRQ From Left ON. A System Halt Request is originated from
the PMi on the left of this panel.

Data From Left ON. The PMI to the left of this panel is
PMI sending data to the SMP.

SHRQ From Right ON. A System Halt Request is originated from
the PMI on the right of this panel.

Data From Right ON. Data from the OSP-VDU is available at the
PMI serial communication lines to the PMI-DDT.
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2,3,1,1,2,22ControlPanel-=neco =ROL sw =c GXST R
lamps repor_ status lntormation and error codes. Lamps indicate
processor halt errors, COLD LOAD errors, and errors detected
during the loading of Shadow or Stand Alone Diagnostic. Lamps
also indicate which processor is involved. Refer to the OSP USER
GUIDE (T16/8801) for detailed CONTROL PANEL SWITCH REGISTER
decoding.

2,3,1,1,2,230SP-VDU(T16/6530).-TheT16/6 30VideoDisplay
Unit _osP-VDU) provides acceW_ to the 12 operating modes of the
OSP. The shifted function keys, F1 through Fl6, are used to
switch between the operating modes. The unshifted function keys
modify the data displayed. The screen displays 24 lines of 80
characters each, with a specially addressed 25th line for
reporting extraordinary conditions on the system. Since only one
process can have control of the screen at any given time, an
off-screen process receiving an error report uses the 25th line to
gain the operator's attention. Independently addressable fields
on the display provide reverse, halfbright, and blinking video
attributes.

2,3,1,1,2,24l_il_U_.- The OSP-VDU interface, connector J3
ct the"EmF, is a R_--2_2C interface combined with a current-loop
interface that serves a hard copy printer. Refer to table 2-14.
The connecting cable (SMP-TERM) orders the signals so that the
DTC-DCE relationship is maintained as listed in table 2-15. The
operation of the terminal and the printer is controlled by the SMP
software.

Table 2-14. OSP-.VDU Interface Circuits

PIN NO. CCITT EIA D/R FUNCTION

1 101 AA - Frame Ground
2 103 BA D TransmitData
3 104 BB R Receive Data

4 105 CA D Request to Send
5 106 CB R Clearto Send
6 107 CC R Data Set Ready
7 102 AB - SignalGround
8 109 CF R Carrier

14 - CL Transmit Driver (Printer)
15 - CL Transmit Return (Printer)
17 i: - CL Receiver Driver (Printer)
18 - CL Receiver Return (Printer)

20 108 CD D Data Terminal Ready
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Table 2-15. DTE-DCE Relationship

SMP J3 PIN CABLE CONNECTIONS NO. 51341 PIN TERMINAL

TXD 2 3 RXD
RXD 3 2 TX/]
RTS 4 8 CD
CTS 5 5 CTS
CD 8 4 RTS
DSR 6 20 DTR
DTR 20 6 DSR

2,3,1,1,2,25PowerRequirements.-The OSP-VDU power requirements
_re as _olTows:

1) 100 - 120 VAC at 2 amperes, 60 Hz
2) 220 - 240 VAC at 1 ampere, 50 Hz

...._ 2,3,1,1,2,26SwitchesandIndicators.-osp-_uback panel
switches include the FARITX, BAUD KATe, AND POWER switches. The
function of these switches is described in table 2-16. Refer to the

Programming Manual (Part Number 82047) for a description of keyboard
switches.

NOTE

The status of these switches is only read
normally when power is applied. If they
are charged while power remains on, use of
the RESET key (depressed twice) is required
to read in their new settings.

2,3,1,1,2,270SPPrinter(T16/5520).-The T16/5520 Printer
prdviae's a natal-copy pr'intout dn tnd Tandem Non Stop II error
messages. The printer is a high speed (9600 Baud) serial 7x7 dot
matrix printer. Print rate is 125 lines per minute for 132
printed character columns.

2,3,1,1,2,28 0SP Power Requirements.-_h_osPpower
requirements are as _OiiOWS:

1) 110 VAC _ 10%, 50 - 60 Hz; power receptacle NEMA 5-15R
'_ or equivalent, and

2) power consumption is 66 Watts nominal.
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Table 2-16. OSP-VDU Back Panel Switches .....

SWITCH FUNCTION

Parity Enables or Disables (center position) checking of
parity. Selects Even (dOwn) and Odd (up) parity.

BAUD Rate Selects the asynchronous data speed, or in the
SEL position, places the VDU in synchronous mode.
The OSP-VI)U baud rate is 19.2K.

Power Turns the OSP-VDU on or off.

Volume Controls the loudness of the "bell" character

and the "key-depressed" analog click.

Brightness Controls the intensity of characters on the
display.

2,3,1,1,2,29OperatingEnvir0_ ent.-TheosPoperating
environment is as £ollows:

1) ,ambient temperature range: 0 - 50 degrees C.;

2) relative humidity: maximum 30% to 80% with no
condensat ion.

2,3,1,1,3COTCProcessors.-coTcProcessorsare locatedin
the'COTe ProcesSor Rack at the FSDPS. There is one Position

Processor and one Communication Processor. Together they handle
the message traffic to and from the data base and the two COTC
display terminals. They provide the capability to operate either
of the COTC display terminals as a local AFSS terminal or as a
COTC terminal.

When a display terminal is operated as a local AFSS, that terminal
provides all the services that are provided at any AFSS. Data may
be entered and or retrieved from the system in this configuration.

When a COTC display terminal is operated as the COTC, the operator
may perform certain system functions such as, System start-up or
execute diagnostics. Refer to Section 3 for a detailed
description of the functions of either mode of operation.

The position processor and the communications processor are both
LSI-11/23 based processors. Refer to section 2.3.2 on the AFSS _,
position processors and the AFSS communications processors for a
detailed description of each processor.
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2,3,1,1,4I/0Controllers-Each controller in the Tandem Non
Stop 11 compuker system iS connected to the input/output channels
of two processor modules. Selective addressing is provided by DIP
switches on each controller. These DIP switches are configured
according to the DIP Switch Matrix Table in the Tandem System Log
Manual supplied at each FSDPS. Dual-Port addressing provides
redundant communication paths to I/O devices. Figure 2-24
illustrates the concept of dual-port addressing.

Although each controller has two ports and is fully capable of
communicating through either I/O channel, only one channel is used
during normal operation (the other channel, as far as a particular
controller is concerned, is not used). The I/O channel through
which communication to a particular controller occurs is said to
own the controller. All input/output transfers (i.e., control and
data) occur through the channel owning the controller.

Each of the two ports in a controller contains a flag bit known as
the ownership bit. The state of these bits determines the channel
from which the controller will accept commands. An operating
system configuration parameter specifies which channel is to be
the primary channel of communication for a particular controller.

The operating system only transfers data through the owned side
(an attempt to communicate through the unowned side results in the

, , EIO instruction being rejected with an ownership error). If,
during the course of a data transfer, the primary path to the
controller (i.e., the primary processor module, channel, or port)
becomes inoperable, the operating system executes a take ownership
operation (of an EIO instruction) over the alternate (backup)
channel. The ownership bits in the controller switch over, to
point to the alternate I/O channel. All subsequent data transfers
occur through this channel.

Each port has two disable bits that are separate from its
ownership bits. A disable bit, if a "1", prevents a controller
from transmitting information through that port onto an I/O
channel. The disable bit is set by an EIO instruction set disable
command. Normally, this is used by the operating system when a
controller performs some unexpected action that could affect the
entire channel. The disable bit is associated with a port, so, if
the malfunction is in one port, normal communication with the
controller still occurs via the other port. Figure 2-25,
Dual-Port Ownership, depicts a typical dual-port ownership
functional layout. The following paragraphs detail the
operational and physical characteristics of the I/O controllers
operating in the M1FC FSAS"processing subsystem.
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I [ CPU0 I CPU 2 1

DUAL PORT i

CONTROLLER ADDRESSADDRESS
I/O CHANNEL DiP SWITCH _ DiP SWITCH I/O CHANNEL

CONTROLLED . CONTROLLED

WITH CONTROLLER _ _ WITHADDREssCONTROLLER17ON

ADDRESS3 ON CPU 2'S I/0 CHANNEL
CPU O'SI/0 CHANNEL PORT PORT

UNITS 0__2_ ___

/
THIS UNIT IS ADDRESSED
AS CONTROLLER3, UNIT 0

FROMCPU 0; AS CONTROLLER17
UNIT 0 FROM CPU2

F202-ZD

Figure 2-24. Dual Port Addressing _
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c,u01 it,u,!
OWNERSHIPIS TAKEN

BY CPU OWHEN AN
EIOWITH "rAKE OWNERSHIP"
IS ISSUEDTO CONTROLLER3

[

ALL DATAAND i/'" ....... _ AN EIOTO THECONTROL , ""UNOWNED"SIDE
INFORMATION I , 15 REJECTEDWITH

OCCURVIA THE 3 PORT 17 OWNEDBY OTHER
.... ~OWNED" SIOE. PORT PORT" STATUS

OWNERSHIPIS NOT
CHANGEDUNLESS _ - IF NECESSARY.CPU2 CAN

A FAILUREOCCURS L TAKE OWNERSHIPAWAY FROMCPU O8Y ISSUING AN EIO

CONTROLLER17

UNITS

F2OZ.Z1

'--_ Figure 2-25. Dual Port Ownership
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2,3,1,1,4,1DiskController,T16/3106.- controller

can"_ttacn up to eight 3Uo FuDyte aisK drives connected in a
dual-ported configuration. The FSDPS contains eight disk drives.
The disk controller consists of two boards, a channel interface
board and a disk interface board. The disk interface board

externally connects to the disk drives via the disk patch panel
illustrated in figure 2-26, Disk Patch Panel. Each FSDPS is
equipped with eight disk controllers configured as illustrated in
figure 2-27, 300 MByte Disk Configuration. The eight
drive/controller configuration requires two disk patch panels.

The Model T16/3106 Disk Controller is actually an intelligent
"backend" disk processor which supports 1.92 billion bytes of
on-line storage per FSDPS. In addition, it provides the hardware
support for handling "mirrored" volumes found in the inscribed
data base record manager. The controller connects two I/O
channels simultaneously and may be powered by either processor in
the event of a single processor failure.

The T16/3106 Disk Controller interfaces high technology disk
drives in a way that provides fail-safe access and allows flexible
system configuration. The controller will interface eight 240
MByte drives.

Significant controller features include: (1) a 4K buffer for
buffering logical records between the channel and a disk unit; (2)
dual recording or the ability to transfer the buffer to one or
more disk units without having to retransmit on the I/O bus; (3)
support of dual access disk units; and (4) read without I/O
transfer which allows one disk unit to be copied to another
without involving the I/O bus.

The disk controller is configured so that two controllers access
the same disk unit. To prevent daisy-chain failure from bringing
down the data base, the drives are connected to two controllers
simultaneously providing alternate access paths to each drive.

2,3,1,1,4,2MagTapeControllerT16/3202.-TheFSDPS
proviae_ wi'tn two T16/3202 controllers. -The FSDPS configuration
interfaces one drive per controller. The controller cables
directly to the magnetic tape drive. The dual-port controller
handles up to two independently connected tape drives without the
conventional requirement for daisy-chaining. In the event of a
single processor failure, the dual-port controller is powered from
the second processor.

Features of the T16/3202 are:

1) NRZI (800 bpi) and/or PE (1600 bpi) recording format and
ANSI/ECMA format compatibility;
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2) IBM 9-track compatible with vertical parity generation
'-", and check, longitudinal parity generation and check, CRCC

generation, write echo and over-write;

3) time saving performance with speedy local or remote
fastforward (150 ips), rewind (300 ips) and unload modes;
and

4) economical maintainability with modular design, extensive
diagnostics and self-contained diagnostic modular for
off-line testing.

I I I

2,3,1,1,5FSDPSC0_unlcatl0nsEquipment-The_s_Ps
communications equipment is ±oca_ed in two racks of equipment.
These racks are the communications switching rack and the
communications equipment rack. The two racks incorporate modems,
power supplies, digital patch panels, and analog patch panels.
Multiplexers for the FSDPS are contained in the Tandem processor.
Figure 2-28, FSDPS/AFSS Interface Block Diagram, shows the system
communications equipment.

2,3,1,1,5,1AsynchronousC0_unicati0nsController.-_he
Asynchronous Communications ContrOllers _T16/_30_; are provided to
support the protocol. The controller board is the front end board

..... and provides ports for two asynchronous communication lines. In
addition to the two external ports, the front end board also
supports one extension board (T16/6304). The extension board
provides an additional 15 external communication ports and
interfaces to the Asynchronous Patch Panel (T16/7501). The port
configuration is performed by the operator from the COTC. Each
port is configured individually.

2,3,1,1,5,2_'__^"""_=z_c_ru_ou=PatchPanel-onepatchpanel
supports 17 asynchronous ports. 'Each port on the patch panel is
terminated with an EIA compatible 37-pin connector. The patch
panel is interfaced to the asynchronous controller via external
cabling. Five cables per patch panel are required. Adaptive
cabling is provided so that the EIA RS-449 connectors on the patch
panel will function with the EIA RS-232 connectors provided With
the GFE modem.

2,3,1,1,5,3ByteS_chr0n0usC0municati0nController.-_acn
synchronous 'controller supports _our "tUll--or ha'i_-Gu_lex ports.
The synchronous controllers Service A baud rates are determined by
the modem. Each port is configured individually by the operator
from the COTC.

All input/output is directly between main memory and the
'_ controller. CPU processing is interrupted only when a transfer of

a message completes or a line error condition is encountered.
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Figure 2-28. FSDPS/AFSS Interface Block Diagram
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The controller generates and appends check character information
.........upon transmission and performs error checking upon reception.

The controller automatically recognizes the transmission of
transparent text. If the control sequence (DLE-STX) is
encountered at the beginning of a message transfer, the controller
will insert a control (DLE) character in front of a data (DLE)
character when transmitting. Conversely, when receiving
transparent text, the controller will delete a control (DLE)
character in front of a data (DLE) character. The controller
remains in the transparent text mode until an (ETB), (ETX), or
(EOT) control sequence is encountered.

The controller's internal character code, as far as detecting
control character sequences is concerned, is ASCII. The
controller has the capability to translate ASCII code to EBCDIC
code upon transmission and to translate EBCDIC code to ASCII code
upon

reception. Because of this capability, application processes need
deal only with the ASCII character set.

The controller has the capability to recognize a line being polled
or selected. For each line, the controller stores the first byte
of the station's polling address and the first byte of the
station's selection address. Only when the line is polled or
selected and the corresponding poll or select byte matches is CPU

....... processing interrupted.

2,3,1,1,5,4 o'  o   c r0n0usPatchPanel- p tcn supports
three synchronous cOntrolIers (12 ports). Each port on the patch
panel is terminated with an EIA compatible 37-pin connector. The
patch panel is interfaced to the controller via external cabling.
Two cables per controller are required for the patch panel. As
with the asynchronous device, adaptive hardware is provided for
RS-232/RS-449 conversion.

2,3,1,1,5,5DedicatedC0 unicati0nFacilities.-Thesystem
provides the _ollowlng:

1) 9600 bit per second modem operation;

2) four each 3002, voice grade, 4-wire, full duplex, GFE
supplied, Telco circuits between FSDPS and AFSSs, and
FSDPS and AWPs; and

3) dial backup equipment and facilities.

The 9600 bps operation uses, to its maximum, the data
communication capabilities of the basic point to point, leased,
voice grade link or circuit. Modulation techniques and data

_-_ recovery methods incorporated in the UDS RM-9600 modem illustrate
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the highest probability of satisfactory data transfer between the
AFSSs and FSDPSs. The modulation technique employs a 2400 baud
line signaling rate, double sideband suppressed carrier,
quadrature amplitude modulation (QAM). Relatively error free
recovery of the data is accomplished through the automatically
controlled (retrain) equalizers. Table 2-17, Universal Data
Systems Modem, illustrates the manufacturer's specifications for
the RM-9600 Modems.

f

2,3,1,1,5,6Dial-UpFacilities- facilities
provlae an"alterhate means bE transferring data between the FSDPS
and associated AFSSs via the DDD telephone network in the event
one or more of the FSDPS-to-AFSS leased channels fail. At the

FSDPS, these facilities consist of a 4800 BPS full-duplex 4-wire
modem with DAA interface card (configured for call origination)
for each of its associated AFSSs and at least one manual dialer

(One dialer can access up to four AFSS full-duplex data
communications). Dial backup data communications are initiated
and completed by the FSDPS operator with no action required at the
associated AFSS. To activate the dial-up feature, the FSDPS
operator must first patch the AFSS data source (AFSS A, Line 1,
for example) to the dial-up modem. Then the operator takes the
manual call-up telephone handset off hook and dials the digit
corresponding to the dial-up modem.

The operator then raises the exclusion key which connects one of
the DDD subscriber lines dedicated to the selected modem's DDA

interface card to the central telephone office. The central
telephone office returns dial tone and the operator direct dials
the first of two telephone numbers of the corresponding AFSS
dial-up modem DAA interface card. When the DAA interface card at
the AFSS detects the incoming call, it goes "off hook" and
supplies an answerback tone to the FSDPS.

The operator then lowers the exclusion key which signals the
dial-up modem DAA interface card to maintain the DDD subscriber
line "off hook." The operator then places the telephone set "on
hook." The operator then repeats this process once more, dialing
first the selected modem number plus "1" (accessing the second DDD
subscriber line), then dialing the second telephone number of the
AFSS dial-up modem DAA interface card. When this process has been
completed, the DDD subscriber lines are transferred to the modems
(at the FSDPS and AFSS) and the terminals (at the FSDPS and AFSS)
are notified to start passing data. Dial-up facilities disconnect
is accomplished by dropping the Terminal Ready signal to the
modems. Figure 2-29 illustrates a typical dial-up configuration.

2,3,1,1,5,7Digitaland al0qPatchingFacilities-Network
Management aha _He requlrea access to _ne system communication
facilities are provided by the analog and digital patch panels.
Each modem is accessible on both the digital and analog , ,
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Table 2-17. UDS Modem (RM-9600)

Data Rate

9600 bps

Fall Back Rates

7200 bps, 4800 bps

(switch selectable)

Modulation
Eight-phase, four amplifier QAM per CCITT V,29

Carrier Frequency
1700 Hz

Internal Transmit Clock Frequency
9600 Hz + 0.01%

External Transmit Clock Frequency
9600 Hz + 0.01%

Transmit Output Level
0, -2, -4, -6, -8, -10, -12 dBm

_ Line Impedance
600 ohms, transformer coupled and transient protected

Operation Mode
4-Wire, full-duplex private line operation

Digital Interface
Conforms to EIA Standards RS-232C and CCITT V.24

Clear to Send
253.5 ms

Carrier Detect Level
0 to -34 dBm

Line Equalizer
Automatic Adaptive

f--_
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Figure 2-29, Typical M1FC Dial-Up Configuration
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interfaces. Modem to line and modem to dial-up facilities
_---' configurations can be changed to provide very flexible network

management.

The Dynatech VF Analog Patch Panel and the digital patch panel
basic patching is shown in figure 2-30. Figure 2-31 illustrates
dial-up patching between an FSDPS and the AFSSs. Both patch
panels provide the system with the necessary reconfiguration
flexibility with minimum and user impact.

2,3,1,1,5,8E_uipmentRedundancy.-=h_system design provides
su_lclent re_unaancy to meet all requirements.

Modem modularity design utilizes the UDS multimodem enclosures.
These enclosures (RM-SD) have the capability to house eight
RM8-9600 modems. Modem power is supplied by one of two power
supplies. The enclosure provides the monitoring and the
switching required for continuous operation should the active
(on-line) power supply malfunction. Front panel indicators alert
operators/technicians of the fault. All components (modems and
power supplies) are plug-in modules; all indicators and
operational controls have front panel accessibility.

Each FSDPS has one modem designated as redundant and up to six
modems designated for AFSS circuit dial backup. One RM-SD

_- multimodem enclosure is installed for every eight modems. Each
enclosure is equipped with two power supplies for the specified
redundancy.

2,3,1,1,5,9G0ver_entFurnishedC0_unicati0ns

_ri /E_ipent .....vces m .- The list below documents the necessary GFE
equipment. This equipment provides the primary and backup
facilities which are designed into the M1FC FSAS network.

Between each AFSS and Associated FSDPS - one each 3002
voice-grade circuit per communications processor.

At each FSDPS - Modem and associated equipment for Service
B, including their spares.

At each AWP - Modems and associated equipment for Service A
and Service B, including their spares.

2,3,1,1,5,10EIARS-232CToRS-449Adaptations.-_ach
E-systems suppi_ea _iA K$-449 Inter, ace is aGaptable to interface
with EIA RS-232 GFE supplied equipment. The adapter is similar to
the specifications in EIA "Application Notes on Interconnection
Between Interface Circuits" using RS-449 and RS-232C.
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2,3,1,1,6rerzpnerazs-=hefo =owingparagraphs provide a
description ot the peripherals provided as a part of the FSDPS
processing subsystem. The units discussed in this section are:

1) disk drive,
2) magnetic tape,
3) line printer,
4) coded time source interface,
5) coded time source, and
6) thermal alarm.

All of the peripherals are free-standing except for the coded time
source interface, coded time source, and thermal alarm which mount
in the communications switching rack.

2,3,1,1,6,1DM9300TDQDiskDrive.-wneMFC sAssystem
emp±oystne Ampex DMW_0TDQ, '_0 Sectors per track, 300-Mbyte Disk
Drive. The eight disk drives are configured as illustrated in
figure 2-27, 300 MByte Disk Configuration. All drives interface
to the disk panel. The Ampex DM9300 Dual-Port Disk Drive is a
self-contained, single-spindle, direct-access storage device. The
DM-9300 drive uses the removable IBM-3336 Model 11 20-surface disk

pack, or its equivalent. Each data surface of this pack contains
815 tracks, providing a total data storage area of 815 cylinders
across 19 surfaces. The 20th surface of both packs is a special

prerecorded servo surface that provides track-to-track and
rotational-positioning information. The data format is determined
by the control unit which interfaces with the drive. Maximum
disk-pack storage capacity is 300 million 8-bit bytes. Sector
sparing and defect logging occur between cylinder 803 and 814.
The recording technique is a modified frequency modulation (MFM)
scheme.

The dual-port interface design allows two control units to attach
directly to the disk drive, and gives each controller full access
to the drive when the drive is not busy with the other
controller. In allowing this dual access, the dual-port interface
functions as a dynamic (or static) switch that routes the
necessary control and data signals between the drive and the using
control unit. Once the appropriate connection is made, the

dual-port interface is essentially transparent. In addition to
providing required signal switching, the interface also issues a
special status signal, Busy, in response to the control unit
attempting to select the drive when it is already
selected/reserved by the partner control unit.

The stand alone configuration provides excellent user convenience
and system flexibility. The drive is easily moved on its own
casters, and all connections to it are plug-removable. All
interconnecting cables may be located under the floor, or units
may be cabled together without floor cutouts when the units are i_
located side-by-side in a group.
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A linear DC motor (voice coil) is combined with a reliable
......_' on-track servo using the track-following method with the

prerecorded tracks on a special servo surface of the disk pack.
This method assures that regardless of the variations possible
between different disk packs on drives (e.g., a disk pack that was
written on while it was installed on one disk drive at a high
ambient temperature, causing an expansion of the disk, is read on
a different drive at a comparatively cool ambient temperature,
causing it to contract), the heads are always positioned precisely
because of the servo disk.

Blowers circulate filtered air for cooling throughout the drive.
Air is admitted to the drive through grillwork in the edges of the
drive front panel, rather than through the bottom of the drive
unit with its proximity to the dust-laden floor. Packs are
installed and removed through the front-loading shroud area to
minimize operator handling of the 20-pound disk packs. The hinged
front cover opens automatically when the pack comes to a stop.

The Ampex disk drives are mounted in steel welded frames that have
removable front, rear, and side panels. Each disk drive includes
a linear positioning motor that positions the heads, carriage, and
assembly; two matrix boards; and a cam tower all mounted on a
precision deck plate that contains a hole through which the
spindle assembly extends. The disk-pack mounts on the spindle
assembly.

2,3,1,1,6,1,1DiskDriveSpecifications-
afc include_ in the _oI±owing paragraphs. They are listed in
tabular form and segregated into the following categories: Table
2-18, Disk-Pack Characteristics, Table 2-19, General Operating
Characteristics, and Table 2-20, Storage Characteristics.

Table 2-18. Disk Pack Characteristics

we ight:
20 pounds (9.07 Kg)

Diameter:
15 inches (381 mm)

Height:
7 inches (177.8 mm)

Storage Temperature:
-40 F to 150 F (-40 to 65 C)

Operating Temperature:
60 F to 90 F (15.6 to 32.2 C)

f_
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Table 2-19. General Operating Characteristics

Start Time: After the START/STOP switch
is set to START, it takes 15
seconds maximum to reach the

point when the READY
indicator is lit.

Stop Time: After the START/STOP switch
is set to STOP, it takes a
maximum of 15 seconds to

bring the disk pack to a
complete stop. (Braking is
accomplished
electrodynamically by an
eddy-current brake on the
spindle shaft.)

Pack Rotation Speed: 3600 ± 2% rpm

Pack Rotation Period: 16.7 ms for one rotation

Average Rotation Latency: 8.35 ms

Head Positioning Access Time: Defined as the time required
to position the read/write
headsfrom a seek
initialization until the disk

drive becomes ready.

One Cylinder: 10 ms

815 Cylinders DM9300: 55 ms

Average: 28 ms (The average access
time is equal to the time to
do all possible seeks divided
by the total number of seeks
possible.)

Duty Cycle (Repetition A minimum of 4 ms ('from seek
Rate): end to set cylinder)between

successive seeks with an

average minimum of 16 ms
(from seek end to set
cylinder) between seeks.

Data Transfer Rate (DM9300): 1,209,600 8-bit bytes per
second (which is 9.676

megabits per second).
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Table 2-20. Storage Characteristics

Number of Cylinders Per Pack: 815 cylinders

Tracks Per Cylinder: 19 (The protective top and
bottom disks are not used for

recording. The top surface
of the sixth disk - the tenth
surface - is used for the

prerecorded servo.)

TracksPer Pack: 15,485

Track Density: 370 tracks per inch

Bit Packing Density: 6.038 bits per inch (bpi)
maximum, inner track

8-Bit Bytes Per Track: 20,160 (unformatted)

8-Bit Bytes Per Cylinder: 383,840 (unformatted)

8-Bit Bytes Per Pack: 312,177,600 (unformatted)

Recorded Data Track Width: 0.0020 inch
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2,3,1,1,6,1,2OperatorControlsandIndicators.-A control
panel assembly is mountea on the trent o_ fne Lrame just below the
disk pack. This panel contains operating controls and provides a
visual indication of the drive's operational status. The
operating controls and indicators are described in table 2-21.

2,3,1,1,6,1,3RecordingMethod.- Tn_ recordingtechnique
generally employ_ With the alsK drive is a modified frequency
modulation (MFM) scheme. The drive is capable of writing and
reading data using other recording coding techniques which employ
similar frequencies of recorded pulses since the drive does not
discriminate among recorded pulses being ones, zeroes, or clocks,
either on a read or a write operation.

The basic recording frequency at the nominal pack rotational speed
of 3600 rpm is 9.67 MHz. This provides a basic data cell period
of 103 nanoseconds nominal. Write data from the control unit is

synchronized with disk speed using the phase locked oscillator
(PLO) signal. The PLO signal is derived from signals read from
the pack's serve surface, and transmitted back to the control unit.

The recorded data information is encoded so that no greater
frequency than one pulse is written during any cell period.

2,3,1,1,6,2 MagneticTapeDrive-The Kennedy Model 9000 --
_i_gnetfc Tape Drive zs mountea in a 72-inch tape cabinet. The
Kennedy 9000 is an asynchronous digital tape unit, which when
combined with a Tandem controller and formatter, is capable of
reading and writing IBM compatible tapes. This device is used in
applications requiring high reliability at moderate tape speeds.
The Model 9000 is equipped with the electronics necessary for
reading and writing tapes, and for controlling tape motion. The
head specifications and the mechanical and electrical tolerances
of the Model 9000 meet the requirements for IBM compatibility.
The T16/3202 controller provides: formatting electronics, parity
generator, cyclic redundancy check character (CRCC) generator, and
gap control.

The Model 9000 is provided in a 9-track NRZI encoded recording
configuration at 1600 cpi. The unit is switch selectable between
800 and 1600 cpi. A recording speed of 45 ips is provided.

2,3,1,1,6,2,1ElectricalandMechanicalSpecifications.-T_b¢_
2-22, magnetic 'rape Drive Mechanical' an_ _lectricai specification,
provides a list of the specifications for the 9000 tape drive.

2,3,1,1,6,2,2ControlsandIndicators.-contro¢sand
_ndlcators'provkae_ On _he moaei _o00 formatted transports are _
shown in figure 2-32, Controls and Indicators. Each control
function is explained in the figure.
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i Table 2-21. Operating Controls and Indicators

CONTROL/INDICATOR TYPE FUNCTION

MODULE SELECT Plug Determines the selection
address of the disk drive. The

plug is inserted into a
receptacle on the front of the
control panel. Operators may
change the number of the disk
drive address to the address

indicated by the control unit.
The plug allows for individual
selection of up to 16 drives.

START/STOP Rocker When placed in the START
switch position (and if all safety

interlocks are closed), power
is applied to the spindle
motor. After the disk pack has
attained full rotational speed,
and the pack compartment is
purged with filtered air, the
read/write heads are positioned
into the disk pack to cylinder

---_ 000,

When placed in the STOP
position, the positioner
retracts the heads from the

disk pack. When the heads are
fully retracted, power is
removed from the spindle motor,
and dynamic braking is applied
to the spindle causing the
rotation to stop.

READ ONLY R/W Rocker When set at READ ONLY, the write
switch operations are disabled. Read

operations may be accomplished
in the normal manner. When set
at R/W, read and write
operations occur in the normal
manner. If the position of the
switch is changed while the
drive is being selected by the
control unit (SELECTED
indicator lit), the drive will
immediately change to the new
operating system.
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Table 2-21. Operating Controls and Indicators
(Continued)

CONTROL/INDICATOR' TYPE FUNCTION

OPEN DOOR Rocker When pressed, enables the
Switch electrically operated door

latch to be released if the
pack is not rotating. The door
opens automatically when the
latch is released. The switch

has no effect if it is pressed
when the START/STOP switch is
in the START position. If the
switch is pressed when the
START/STOP switch is in the
STOP position, and the pack is
moving, the unit waits until
the pack stops moving before
releasing the door latch.

READY Incandescent When this indicator is lit, each
lamp of the following are indicated:
indicator

green a. The pack has reached full
rotation speed.

b. The heads are loaded.

c. The unit is ready for
communication with the
controller.

SELECTED Incandescent When lit, this indicator shows
lamp that it has been selected by the
indicator control unit which may be per-
yellow forming an operation.

f--
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II Table 2-21. Operating Controls and Indicators
r-., (Continued)

SELECT LOCK Incandescent When lit, indicates that an
lamp error is sensed within the
indicator drive electronics and that

red ability to read and write has
been disabled by the drive.
With this indicator lit, the
drive cannot be used for the
transfer of data until after
the situation has been cleared
by an Unsafe Reset command from
the control unit, by a power-up
reset, or by following this
procedure:

a. Place START/STOP switch in

STOP position and wait for
pack to stop rotating.

b. If condition was caused by
an attempted write with
switch in READ ONLY

position, verify that
_--, correct pack was installed

and place READ ONLY R/W
switch in R/W position.

c. Place START/STOP switch in

START position. (During
pack start time the drive
logic is reset.).

d. If SELECT LOCK indicator

does not turn on again,
drive is operating
normally. If it does, stop
drive,'remove select plug,
and notify responsible
engineer.
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Table 2-22. Magnetic Tape Drive Mechanical and
Electrical Specification

Tape

Width 0.5 inch (1.27 cm)
Thickness 1.5 mil (.038 mm)
Tension 8.0 ounces (227 gm)
Reel diameter to 10.5 inches (26.6 cm)

Capacity 2400 feet (731,5 meters)
Reel hub 3.69 inches (9.37 cm) diaper IBM

standards

Reel braking Dynamic
Recording mode (IBM compatible) NRZ1
Tape Drive Single capstan
Tape Speed 10-45 ips (25.4-114.3 cm/sec)

25 ips (63.5 cm/sec) standard

Instantaneous speed variation ±3%
Long term speed variation +1%
Start/Stop displacement 8.1875 inch (0.476 cm)
Start/Stop time @25 ips 15ms
Rewind speed 150 ips (381 cm) (nominal)

Magnetic head assembly
(Writeto read gap displacement) ....
Dual gap 7 track read after write 0.30 inch (0.76 cm)
Dual gap 9 track read after write 0.15 inch (0.38 cm)
Interchannel displacement error
Write (maximum) 150 U inches (3.Sum)
Read (maximum) 150 U inches (3.8um)

Erase head Full width

Load point and end of tape reflective strip detection - Photoelectric
(IBM Compatible)

Broken tape detection Photoelectric
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t .... 1 READ INDICATOR. Illuminated when
tape unit is on line, selected,
and read selected.

1 when tape unit is on line, se-
lected, and write status selected.

]_ I WR'TE '_ 3 SEL_'CT INDICATOt_ ' _ I lu_inated

D ENABLE i {,._ when tape unit is on line and
selected.

4. WRITE ENABLE INDICATOR. Illumi-
nated whenever a reel with a

- _. write enable ring is mounted on

O O. UNE _ the supply hub.

' 'l 5. ON LINE. A momentary pushbutton,
which functions as alternate

action. When first activated the

tape unit is placed in an on-line
O LOAO . condition; when the tape unit is

.... on line it can be remotely se-
lected and will be ready if tape

l ] _ is loaded to or past the load

O REWIND point. When activated again it
/-- takesthe tapeunit off line.

- - The indicatoris illuminatedin
the on-line condition.

,2a_.29 6. LOAD. The momentary pushbutton
activates the reel serves (ten-

sions tape) and starts the load
sequence. The indicator is il-
luminated when the reel serves

are activated and tape is ten-
sioned.

7. REWIND. The momentary pushbutton
activates a rewind operation.
This control is enabled only when
tape is tensioned and unit is off
line. The indicator is illu-

minated during either a local or
remote rewind operation.

LOAD and REWIND pushbuttons are
disabled when the tape unit is on.

,-'-_ Figure 2-32. Controls and Indicators (Sheet 1 of 2)
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NOTE

Tape Transport be off line and STOP pushbutton
depressed before test can become functional.

1 TEST MODE pushbutton and indicator. A momentary
pushbutton selects test mode and activates test panel.

When indicator (LED) is illuminated, test panel is

active. (Tape unit must be off line and STOP
pushbutton depressed before test panel will function.)

2 WRITE TEST pushbutton and indicator. A momentary
pushbutton which programs l's to be written on all

O TESTM00E channels in order to facilitate write skew adjustment.
WRITE TEST remains active in FORWARD RUN mode only.

_) (STOP pushbutton must be depressed and TEST MODE[-_ selected to actuate this feature.) The indicator (LED)
0 WRITETESTU will remain illuminated while unit is in this mode.

STOprL_i) 3 STOP pushbutton. An interlocked pushbutton switch
POINTLOAD U which terminates all tape motion.

°'"° DFORWAR0 _ I FORWARD RUN pushbutton. An interlocked pushbuttonswitch that allows tape unit to proceed forward at

EOT RUN normal speed. Depressing STOP pushbutton or EOT marker

(_O REVERSE5 _) will terminate this operation._oS RUe $ REVERSE RUN pushbutton. An interlocked pushbutton
switch which allows tape unit to run in reverse at

,-O FAST _ normal speed. Depressing STOP pushbutton or BeT marker

_w FORWAR0 _) will terminate this operation.

%..._

FAST .__ S FAST FORWARD pushbutton. An interlocked pushbuttonREVERSE switch that allows tape unit to run forward at high
speed. Depressin_ STOP pushbutton or EOT marker will

TEST terminate this operation.

7 FAST REVERSE pushbutton. An interlocked pushbutton
switch that allows tape unit to run in reverse at 150
ips. Depressin§ STOP pushbutton or BeT marker will
terminate this operation.

F202.112 8 LOAD POINT indicator (LED). Indicates when tape is at
load point.

9 EOT indictor (LED). Indicates when tape is at EOT.

10 HDS indicator (LED). Indicates when data is being
processed by read/write electronics.

11 SKEW indicator (LED) and TEST point. Indicator li§hts
if tape skew exceeds the appropriate skew (read or
write) gate settln_, an oscilloscope TEST point is
available for monitorin 5 all read pulse outputs
simultaneously, displaying total blt scatter.

Figure 2-32. Controls and Indicators (Sheet 2 of 2) r
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f- 2,3,1,1,6 2,o3InterfaceSpecifications-Theinterface_onnector tne'MoGei 9000 are' desl_.ed for twisted-pair inputs
and outputs. For each active pin there is a ground pin. Two
44-pin edge mating connectors are supplied with the tape unit for
interface connections.

The tape unit responds to zero-true inputs and provides zero-true
outputs. Each signal input is terminated to provide matching for
twisted pair cables. Each output line is driven with an open
collector driver.

The input receiver circuits, due to zero-true current sinking
logic design, interprets a disconnected wire or power removal at
the transmitter as a logic zero or false condition. The logic 1
(true state), requires 25 ma current sink with less than 0.4 V.
The logic 0 (false state), is 3 V due to the input matching
resistors. The recommended input pulse width is 2 microseconds.

The rise and fall times for pulses and levels must be less than
0.5 microsecond. Each input is enabled when the tape transport is
on line and selected.

Each output line is driven with an open collector current-sinking
logic-driver capable of sinking up to 40 ma in the true state.
All outputs are disabled (false) when the tape unit is not on line

.... and selected.

The tape transport capstan servo accelerates the tape to the
required speed with a linear ramp. The tape is also decelerated
to a stop with a linear ramp. Start and stop occur within the
interrecord gaps. T ramp time is 15 ms for 25 ips and varies
inversely with tape speed. The amount of tape travel during the
ramp-up or ramp-down is always 0.1875 inch. These two factors
must be considered when writing and gapping. A delay is required
before writing to ensure that tape is up to speed to allow a read
after write. Timing diagrams for pertinent commands to provide
properly formatted tapes are shown in figures 2-33, 2-34, and 2-35.

Figure 2-33 shows the timing requirements for writing a block in a
read after write system (dual gap head) in the write mode with
read occurring immediately after writing. Figure 2-34 shows the
timing
requirements for forward reading of a block on a read-after-write
system. Figure 2-35 shows the timing requirements for reverse
reading of a block on a read after write system.

2,3,1,1,6,3LinePrinter- xi eprinter is a Printronix
P3oo, 3oU-llne per minute device. Two printers are provided as a
part of the COTC. The line printer interfaces to the T16/6304
asynchronous controller. The printer is a 300-line per minute
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Figure 2-33. Read After Write Tape Transport Write
Start and Stop Delays _-....
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_ Figure 2-34. Read After Write Tape Transport Reading Forward
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Figure 2-35 Read After Write Tape Transport Reading in Reverse

2-90



TI 6490.36

132-column dot matrix printer that prints multiple copies with a
....· unique hammer-bank mechanism. It differs from moving-head matrix

printers which print a full line of characters simultaneously.

There are 44 leaf-spring hammers positioned horizontally at every
third character position which retract with a common, permanent
magnet. The hammers are mounted on a shuttle which sweeps the
hammers across three character positions (0.3 inch, 0.76 cm,
movement). As the shuttle sweeps across, the hammers are
activated at each position where a dot is required. While the
shuttle is being slowed at the end of its movement and accelerated
in the reverse direction, the paper-feed moves the paper one dot
row increment, and the shuttle sweeps across in the reverse
direction again distributing dots. This process continues through
a total of seven sweeps (for standard character size) until a line
of complete characters is built. The paper is then advanced a
distance equal to line separation and the process is repeated.

2,3,1,1,6,3,1P300LinePrinterSpecifications,-Table2-=3
lists the s_ecl_icatlons tor the P3ou Line Prater.

2,3,1,1,6,3,2OperatingControlsandIndicators.-Table 2-24,
OperaEdr control Panel, proqlGes a aescrlptlon of the printer
controls and indicators located on the operator control panel.

2,3,1,1,6,3,3InterfacingCharacteristics.- printer
interface is a Du_ereG serial fnterzace adaptor that converts EIA
RS-232 signals into parallel formatted data. Data is received in
serial form according to EIA standard, RS-232C, assembled into
parallel data, stored in a buffer memory, and then routed to the
printer. The serial data rate is switch selectable from 150 baud
to 9600 baud. In the M1FC FSAS system the 9600 baud rate is
used. Parity is switch selectable for odd, even, or parity ignore.

The RS 232 interface consists of a single printed circuit board
that is plugged into the spare slot in the printer card cage. A
power and a clock signal are supplied by a common bus connector.
Included is a self-test mode switch. When this switch is in the

run position, it will print a recycle pattern 132 columns wide on
the printer. In the stop position the RS 232 interface is
energized.

PERFORMANCE SUMMARY

Seri%l Data Rates (Baud):

9600, 4800, 2400, 1200, 600, 300, 150 Switch Selectable
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Table 2-23. P300 Line Printer Specifications
..-..

Print Speed:

300 lines/min for a character set size.

170 lines/min when printing double height characters.

240 lines/min when printing underlines or characters with
decenders.

Characters per line: up to 132

Line advance time: 33 ms 6 LPI (maximum)

25 ms 8 LPI (maximum)

Paper slew speed: 8 inches (20.3 cm) per second (minimum)

96 character ASCII standard

up to 160 characters optional

CHARACTER REGISTRATION

Horizontal within a line + 0.005 inch (0.0127 cm)

Vertical within a line + 0.005 inch (0.0254 cm)

LINE SPACING

0.167 inches (0.424 cm) + 0.010 (0.0254 cm)
non-accumulative @6 LPI

0.125 inches (0.318 cm) + 0.010 (0.0254 cm)
non-accumulative @ 8 LPI-(switch or character code)

(006) 8 selectable

MATRIX

9 x 7 dot matrix (9 x 9 for lower case with descenders, 12 x
9 full width character option).

Horizontal: 5 overlapping dots on 9 centers.

Vertical: 7 overlapping dots.

ELECTRICAL CHARACTERISTICS

Voltage 100, 110, 120, 200, 220, 240, +10%, -15%

Frequency 50, 60 Hz ± 2 Hz

Power 800 Watts maximum continuous load, 450 Watts
nominal continuous load, 200 Watts standby
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f', Table 2-24. P300 Line Printer Operator Control Panel

Power Indicator: An indicator that is lit When primary power is on.

Check: A switch/indicator that is lit when:

1) the paper supply is exhausted or the form is torn below
the print station,

2) platen is in the load position,

3) there is a DC power supply fault, and/or

4) there is a paper motion fault.

NOTE: The Check switch must be depressed to clear the paper motion
fault logic.

Top of Form: A momentary switch/indicator that causes paper
to move to the top of the next form. This
switch is enabled when the printer is not on
line. The indicator is lit when the VFU is
loaded.

_ 8 LPI: A momentary switch/indicator that causes the
paper to be printed at 8-lines per inch.
Switching to and from the 8-1pi mode can be done
only when the printer is not on-line. The
indicator is lit in the 8-1pi mode.

NOTE: 8 lpi is program selectable on a line basis.

On-Line: A momentary switch/indicator that enables the
interface, and disables the 8-1pi, TOF, and
paper advance switches. The indicator is lit in
the on-line state.

Paper Advance: A momentary switch that advances paper at five
inches (12.7 cm) per second as long as the
switch is pressed. This switch is disabled when
the printer is on-line.

Parallel Data Rate to Printer:

125,000 characters/second

Serial Data Format:

7 or 8 Data bits

! Stop bit
r_ 1 Paritybit
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Table 2-24. P300 Line Printer Operator Control Panel
(Continued)

Buffer:

1024 character first-in, first-out buffer.

Power:

+30 Volts @ 50 ma
+5 Volts @ 900 ma
-30 Volts @ 50 ma

Power is supplied thru J2

2,3,1,1,6,3,4ElectronicVFU.-TheElectronic Vertical Format

Unit (_v5_O) IS a reliable, software-operated vertical formatter.
The EVFU is loaded and operated entirely by software, without
operator intervention - a significant advance in reliability,
convenience, and performance.

The EVFU accommodates up to 14 VFU channels, permits variable form
lengths up to 22 inches, sets vertical tab stops, and controls
slewing within the form.

The computer program causes the EVFU semiconductor memory to be
automatically loaded through the data lines. Subsequent channel
codes cause paper to advance in steps that define the vertical
format of the form as it is printed.

The EVFU is automatically reloaded for a different form. Paper is
simply advanced to the top of the next form, and the new form is
printed automatically. No shut-down, no paper tapes, and no lost
time.

The EVFU may be used in three different ways, as follows:

1) to simply establish different form lengths;

2) using Channel 12 as a vertical tab stop to slew within
the form; or

3) using the full multi-channel capability of the EVFU.

2,3,1,1,6,4CodedTimeSource(CTS)Interface.-Theets
lntertace feslaes i_-tne con/munlcatlons"'_wltcning rack and
performs the following three functions:

1) accepts parallel data from the CTS clock output and
serializes the data for input to a Tandem asynchronous
port; __
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2) provides a continuous time comparison of the two CTS
'-_, clock inputs with its internal clock. If a discrepancy

is detected, an error code is sent to the Tandem; and

3) provides the relay contact closures for the SMMC.

Four connectors are provided for cabling the clocks and
asynchronous port. LED's located on the CTS chassis provide a
parallel read-out of station time currently being read by the
Tandem.

Figure 2-36 is a block diagram of the CTS interface illustrating
the main functional area. The CTS interface is designed to
operate at a baud rate of 300 bps.

2,3,1,1,6,5CodedTimeSource- The CTS is a Model 60-DC WWVB

_yncnronize_ Clock _%nufactured by True Time Instruments. The CTS
receives the National Bureau of Standard radio station WWVB,
which transmitts on 60 kHz. Two CTSs provide the time
information to the coded time source interface, and a visual time
read out on the front panel.

2,3,1,1,6,6 ThermalAlarm.- The ThermalAlarm monitorsthe
exhaust azr'_emperature ot the equipment racks to ensure that the

__ temperature remains within specifications. The Thermal Alarm Unit
provides both a visual and an audible alarm system.

2,3,1,1,7FSDPS Power Distribution,-power distribution is
azviaea znto Ac'_nd DC power aescriptions.

2,3,1,1,7,1ACPower,-E-Systems provides all branch circuit
cables '£or the _'suFS equipment. These power cables are installed
in accordance with the National Electrical Code and are routed
under raised floors. All but one of the branch circuits for the

M1FC FSAS originate at a GFE provided power panel. The single
exception is a 20 ampere, single pole circuit which is located in
a GFE pull box under the raised floor. This circuit is used for
the convenience outlets located in the bases of the E-System
Position Equipment (EPE) racks.

The FSDPS requires a minimum service capacity of 45 KVA, 125
amperes per leg to ensure satisfactory operation. This estimate
of service capacity is based on OEM handbooks and preliminary
system design data. The estimate also assumes the strict use of
system start up procedures which require sequential turn on of
equipment to prevent excessive in-rush of current. (The disk
drives must be manually turned on in sequence rather than allowing
the automatic power sequencing devices to operate. Use of

,-_ automatic sequencing would result in three drives activated
simultaneously, one in each of the three pairs, and an in-rush
current of 76 amperes per leg above the existing load.)
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The Government is required to provide and reserve the power panel
......_ CM-1, and provide in the power panel, circuit breakers as follows:

40 ampere, three pole - four each
30 ampere, three pole - three each
30 ampere, single pole - three each
20 ampere, single pole - eight each

(These breakers will conform to FED-SPEC W-C-375.)

Figure 2-37 shows an arrangement for balancing the loads within
the panel. The specific load distribution is provided in the
as-built drawings for each FSDPS.

The Government also provides one 20 ampere circuit in a pull box
under the raised floor for essential power connection.

For detail electrical layout refer to Section 7, figure 7-5.

2,3,1,1,7,2DCPower,-TheDCpowerdistributionisdepicted
in k'igure 2-38, DC F6wer Distribution. It has the following
attributes:

l) separate power supply for each processor module,

__ 2) Separate uninterruptible power source (battery pack)
for each semiconductor memory processor, and

3) power switching between two independent power sources
for I/O controllers and IPB controllers.

AC power is distributed to the T16/7301 Power Modules, the UPS
Battery Packs, the fans, and the T16/5103 Magnetic Tape Unit by
the AC Distribution Unit.

The DC voltages provided by the T16/7301 Power Module are:

+5 VDC IPS/IPS @ 100 amperes
+5 VDC UPS/IPS @ 18 amperes
+12 VDC UPS @ 4 amperes (semiconductor memory)

IPS = Interruptible Power Source
UPS = Uninterruptible Power Source

DC power is delivered to each processor module by a processor DC
power bus, which consists of five individual buses laminated
together to form a single unit. The bus delivers +5 VDC IPS, +5
VDC UPS, +12 VDC UPS, DC ground, and memory ground to the
processor.

2-97



TI 6490.36

A B C

O L--_ N225AMP. 3 PHASEBREAKERPANELW/42 SINGLEPOLECIRCUITS

208 VAC,3 PHASE.4 WIRE
60 Hz PRIMARYPOWER

_ 4 40A TANDEM CABINET2
TANDEM CABINET1 40A 3 l I :_ : · J

! I65[ i I I

7[ i ] I
! I

TANDEMCABINET3 40A 9 i I ::_; : ·_ I 10 4GA TANDEMCABINET4

I I :; · .-['"-_ 1211 L J

13I I ,

_' 16 30A AMPEXDISKPAIR2
AMPEXDISKPAIR 1 3gA 15 I · I i

i 1 ' I I
17 I J ; i ] 18

f [ 1 ,, I' ' ' I

19 I · i } 20 30AE-SYSTEMSCABINETCIRCUIT 1

AMPEXDISK PAIR330A .21 _ _' _ 22 30AE-SYSTEMS CABINETCIRCUIT2
I_J I I
·

23 I _ l I 24 30A E.SYSTEMSCABINETCIRCUIT3

COTCA,'N 20A 26 _ _ _ 26 2PACOTCA, N

I I _
0SP 20A 27 I I _ 28 20A 10T

I I
OSP20A 29 l I : L_j 30 20A LINE PRINTER'IP-3R0)

I
[_1 , I ' I 32 20A LINE PRINTER(P-300)(SPAREI2RA 31 [ J -- I l

,, I I 3433I I

3R I I _,

_7 f_l , 38I l

39 _ _'_ _ 4R
[ ! I I

I 1 42

OOD
FzoztOl N-BUS
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A single I/O DC power bus delivers DC power from the +5 VDC IPS
supply to the I/O controllers. The bus consists of nine _
individual buses that are laminated together to form a single
unit. Voltage is supplied to the bus from each T16/7301 Power
Module. Voltage taps along the bus allow the I/O controllers and
IPB controllers to be electrically distributed among the power
modules. DC power switching takes place on the I/O lower
backplane board. These electronic switches deliver +5 VDC IPS
from either of two power modules to the I/O controller boards. If
a failure occurs in either power module, the switch transfers to
the operational power module. A single switch delivers DC power
to two I/O slots.

This section contains a detailed description of the DC power
modules which support the processors, I/O controllers, and
communications controllers. Three power modules are required to
support the Tandem processors and controller.

These modules are manufactured by Tandem and are:

1) T16/7900 Power Module,
2) T16/7301 I/O only Power Module, and
3) T16/7303.Battery Module.

The following sections describe these modules and their functions
in the processing subsystem.

2,3,1,1,7,2,1PowerModuleT16/7900,-TheT¢6×7900Power

MOGUle turnis_es all"O_ the DC vo±tages required for a processor
module. The IPB controllers and I/O controllers are connected to

draw primary and backup DC power from two independent power
modules. The following DC voltages are generated by a power
module:

+5 VDC IPS @ 100 amperes
+5 VDC UPS @ 18 amperes

+12 VDC UPS @ 4 amperes (semi-conductor memory)
+15 VDC IPS @ 6.5 amperes (core memory)

Refer to figure 2-39, T16/7900 Power Module Block Diagram. The
rectifier supplies unregulated +34 VDC to the main inverter which
generates the +5 VDC IPS output. It also supplies +60 VDC to the
UPS inverter which generates the +5 VDC UPS output. The linear
amplifier uses +20 VDC from the UPS inverter to generate the
memory voltage output of either +12 VDC UPS or +15 VDC IPS.

If power fails, +48 VDC is supplied to the UPS inverter from the
UPS Battery Pack (semiconductor memory processors only). The UPS
inverter and linear amplifier remain operational, and data in
semiconductor memory is preserved.
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The power-fail detect circuit constantly monitors the charge on
the main storage capacitors. The circuit is adjusted so that the
Power-Fail Warn (PWARN) signal goes active 5 milliseconds before
the main inverter becomes inoperative due to a loss of the
rectifier output. This allows the operating system in the
processor to perform its power-fail interrupt procedure before the
+5 VDC IPS supply is lost.
The following controls and indicators are located in the T16/7900
module:

1) l15V POWER switch - Controls primary power to the rectifier;

2) DC POWER switch - Controls the +48 VDC battery source to
the UPS supplies. When set to ON, +48 VDC from the UPS
Battery Pack is applied to the UPS circuits. When OFF, the
+48 VDC battery source is disconnected;

3) 5V/18A indicator - When lit, indicates that +5 VDC UPS is
available at connector J2;

4) 5V/18A indicator - When lit, indicates that +5 VDC UPS is
available at connector J1; and

5) 12V/15V Indicator - When lit, indicates that +12 VDC UPS is
available at connector J1.

2,3,1,1,7,2,2I/00nl P0werModuleT16/7301,-=hismodule is -
f dentlca± to the T16/7900 except that it provides only +5 VDC at 100
amperes and does not have power-fail detection circuitry. The
T16/7301 is used to support the I/O power bus when the T16/7900
module does not provide sufficient power to support the I/O load.
The power I/O module has a 115 VAC power switch and a 5V/100A
indicator.

2,3,1,1,7,2,3BatteryModuleT16/7303,-Batterypacksare
Tnsta±±e_ _or semi don_uctbr memory processors only. The battery
pack supplies +48 VDC to the T16/7900 Power Module during periods of
ac power loss. This +48 VDC source allows the power module to
sustain its UPS power supplies (+5 VDC UPS and +12 VDC UPS) if AC
power fails. If the batteries are fully charged, the UPS voltages
can be sustained for up to 80 minutes, based on a semiconductor
memory processor with two memory boards (768 Kbytes).

See figure 2-40, UPS Battery Pack Block Diagram. During normal
operation, the charge on the batteries is maintained by a charger on
the UPS Control Board. When fully discharged, the batteries can be

recharged to 90 percent of full-charge in approximately 8 hours and
to 100 percent in approximately 15 hours. The nominal charge
voltage (with batteries near full charge) is +55 VDC. If this
voltage rises above +60 VDC, a crowbar circuit is activated and the
2 ampere fuse on the UPS Control Board blows. The charger is r ....
current limited at 1.4 amperes of charge current.
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The UPS Display Board contains LED displays for both charge
current and battery voltage. The displays permit the customer _
engineer (CE) to quickly check the operation of the battery pack.
The following switches and indicators are provided on the battery
module:

1) POWER switch - When set to ON, AC power is applied to the
UPS Control Board. DC voltages are developed on the UPS
Control Board for the charger control circuits and the
UPS Display Board;

2) TEST Switch - By placing a 5 ampere resistive load across
the batteries the switch tests the batteries and the

operation of the charger. While ON, the CHARGE CURRENT
indicators should register 10 (approximately 1.4
amperes), and the BATTERY VOLTAGE indicators should not
drop below 6 (approximately 40 VDC);

3) CHARGE CURRENT Indicators - Twelve LED's indicate the

level of charge current being supplied to the batteries
in 140 milliamp steps. Since the charger control
circuits are set to current limit at 1.4 amperes, these
indicators should never register above 10. The
indicators are inoperative during AC power outages; and

4) BATTERY VOLTAGE Indicators - Twelve LED's indicate the

battery charge voltage from 30 VDC to 6 uV in 2.5 VDC
steps. When the batteries are near full charge, these -
indicators should register 10 (55 VDC). They should
never register below 6 (40 VDC). The indicators are
inoperative during AC power outages.

2,3,1,1,7,2,4I/0PowerBusConnections,-Dcpower(+s
IPS) is ae±lverea"to _ne I/o _oara Slots from the I/O DC power
bus. Each pair of I/O board slots is fed from two independent
sources (power modules). Power switching for each pair of I/O
board slots takes place on the I/O lower backplane boards. If a
power module fails, these switching circuits transfer to the
operational power module.

The DC power switching circuits for a pair of I/O board slots are
depicted in figure 2-41, I/O Power Switching Functional Diagram;
all components are located on the I/O lower backplane board. Note
that each I/O board slot may be powered-down independently for
.maintenance purposes. In addition, each power source and each I/O
board slot is separately fused.
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2,3,1,1,7,2,5 InterDr0cess0rBus(IPB)Power,-scpower (+5

VDC iFS; lS aellvereG-_--to the iF_ confro±±ers'from the I/O DC power
bus. Power-switching between two independent power sources (power
modules) takes place on each IPB controller board. If a power
module fails, these switching circuits transfer to the operational
power module.

The DC power switching circuits are depicted in figure 2-42, IPB
DC Power Functional Diagram. Note that each power source is
separately fused and that each IPB controller can be powered-down
independently for maintenance purposes.

2,3,1,1,7,2,6PowerSupplyAssembly,-ThoPower Supply
AssenuDlles, 4u1=36716-01, are LH Research MM43 Power Supplies
which have been modified for placement in M1FC FSAS equipment
racks. The power supplies supply the following DC voltages to the
E-Systems card cages.

+12 %FDC
-12 VDC
+5 VDC
signal ground

The power supplies and card cages are located in the COTC position
processor rack at the FSDPS. All other equipment located in the
E-Systems equipment racks contain internal power supplies. For
detail description refer to the individual equipment manuals
listed in table 1-1.

2,3,1,_,MaintenanceEquipment.-Tosupportthe maintenance of
the hardware supp±lea zor the _iFC FSAS, diagnostic equipment is
provided as a part of the total system configuration. The OSP is
provided for the testing of the Tandem Computer system. The A/N
terminals are provided for running diagnostics on the E-Systems
Position Equipment (EPE) as is the IOT. The FIADTS is provided for
testing LRUs off line.

Local and remote testing of communications hardware is supported
by loop-back capabilities built into the modem hardware. The
support hardware falls into two areas; processing subsystem test
and computer test. For computer testing refer to the Tandem OSP'
User's Guide and the'Diagnostic Operating Procedures (T16/8803).

2,3,1,2,1MaintenanceandDiagnosticTestSet(MARTS),-Th_
MADTS _bnslsts O_ a _-SE Modem Enclosure, a TTL--150"_onitor, a

digital patch panel, a control panel, an electronic drawer, and an
RL01 Disk Drive. An LA34-AA or LA100-CA terminal is also included

as part of the _DADTS. See figure 2-43.

The MADTS includes two unique controllers for exercising the Ampex
disks and Kennedy tape drives.
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Asynchronous serial interfaces are provided to support testing of
,'-_ the following peripherals:

1) line printer,
2) IOT,
3) AAU (Automatic Answer Unit), and
4) keyboards.

Synchronous and asynchronous interfaces provide testing
capabilities for all communications hardware, including ADCCP
protocols.

The MADTS is an LSI-11 based system which provides diagnostic
testing and/or troubleshooting capability for certain Line
Replaceable Units (LRUs). These LRUs are listed in the MADTS
Instruction Book (TI 6490.41).

2,3,2 AutomatedFlightServiceStation(AFSS),- fo  ow ng
paragraphs _e§crlDe the communications' equipment rack, the
communications processor rack, the position processor rack, and
peripherals at the AFSS. The communications equipment rack
provides communications and patching capability for the AFSS
system. The processors designed by E-Systems enhance the
capabilities of the vendor equipment through redundancy,
simplicity of design, and thorough automated circuitry checks.

.... The functional block diagram for AFSS is shown in figure 2-10.

2,3,2,1C0 unieati0nsEquipmentRack,- communications
equipment rack consists o_ a thermal alarm panel, an analog patch
panel, two digital patch panels, and three disk drives. The
communication equipment provides communications and patching
capability for the AFS8 system. Communications protocol between
the M1FC FSDPS and the M1FC AFSS is under Advanced Data
Communications Control Procedures (ADCCP). Four dedicated lines
between the FSDPS and the AFSS are used. Each line is connected

through the analog patch panel. This arrangement results in four
parallel redundant communication channels, any of which can fail
without causing a communications failure between FSDPS and AFSS.
A failure in any of the redundant communication paths is detected
at the FSDPS automatically; no operator action is required for all
communications to be routed into a different path. Backup dial
capability is also provided.

2,3,2,1,1AnalogandD!qita!PatchingFacilities,-Network
management anG the requlreG access to the system communications
facilities are provided by the analog and digital patch panels.
Each modem is accessible on both the digital and analog
interfaces. Modem to line, modem to controller, and modem to

dial-up facility configurations can be changed to provide flexible
'_ network management and reconfiguration flexibility with minimum

end user impact.
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2,3,2,1,2 Diskn.:.^.UilV_b,_The disk subsystem consists of a disk ....
_rlve co_%roiler (D_ Fd_Vl2) and a 5.2 megabyte disk drive (DEC
RL01-AK) or a 10.4 megabyte disk drive (P_L02-AK). The disk
controller monitors and reports hardware error and status
information for both the controller and the disk drive. Average
access time is 60 to 65 milliseconds. The RL01/RL02 also includes
closed-loop track following, which eliminates all calibration
requirements. The RL01/RL02 system is direct memory accessed.

2,3,2,1,3ThermalAlarm,-The Thermal Alarm Unit,
401-37155-Ol, monltors thermal sensors located in the

communications processor rack and position processor rack(s).
Both a visual and audible alarm are observed at the thermal alarm

unit when an overtemperature condition exists in the racks.

2,3,2,2C0 unicati0nsProcessorRack,Three communications

processor'_ res'lOc wltnlh the co_d_unld_tions processor rack. Each
communications processor is a stand alone unit even though two are
housed in the same card cage. There is a bi-directional, parallel
direct memory access (DMA) data transfer between one
communications processor and one position processor.

The communications processor rack also includes modem equipment
and modem sharing devices (MSDs). The communications processor
establishes handshakes to interface incoming data to the LSI-11 _-_
bus, performs cyclic redundancy checks as required by the ADCCP
protocol, and directs alphanumeric products to the selected
processor. It contains a communications multiplexer, an LSI-11
group, an interprocessor communications bus controller, and a DEC
RLVl2 Disk Controller. The communications processor contains a
32K word PROM memory board for the operating system and a 64K word
RAM memory board for the temporary storage of alphanumeric
products. The four primary duties of the communications processor
are:

1) the switching and distribution of alphanumeric messages;

2) the storage, retrieval, and distribution of alphanumeric
products;

3) Advanced Data Communications Control Procedures (ADCCP)
protocol generation; and

4) interprocessor communications control.

Incoming data from the FSDPS is received through the multiplexer,
which provides the necessary interface between the DEC Q bus and
the patch panel equipment. After being multiplexed, incoming data
is placed on the communications processor internal Q bus. The
data on the Q bus is routed by the LSI-11/23 either to the
communications multiplexer or over the interprocessor buses to the
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position processor. The interprocessor communications is a
r_ multidrop system using parallel direct memory access (DMA)

channels. Processor communication selection is handled on a

daisy-chain priority interrupt protocol.

Each processing subsystem includes a system support module. This
module combines the functions of real time clock, bootstrap
loader, bus termination, and power-fail and restart circuitry.
This combined function module achieves more efficient use of

backplane space than do the separate elements provided by DEC.
Down-line load software may be installed in the PROM Bootstrap
area of this board as well as other DMA handlers and system
start-up application programs. The communications processor
execution is event driven, and does not require a real time
clock. However, certain periodic functions required in an AFSS
center create a need for timekeeping ability. Termination is
required on both ends of the LSI-11 sub-unibus.

The communications architecture is structured around a

control/data or A bus and an input/output (I/O) bus. DMA data
transfer is interlocked so that data is transferred from the

communications processor to the position processor. The position
processor is identified by decoding three identifier bits in the
control register. The communications processor generates all
required protocol, such as: bus handshaking, bus time out,
interrupt request, and interrupt vectoring. The communications
processor has a self-contained bootstrap loader. External
interrupts are initiated by:

1) a flag condition initiated by an interrupt request from the
position processor,

2) an external power failure or shut-down,

3) a predefined bus error, and

4) a word count zero condition.

The DMA interface supports two basic types of interrupts (internal
and external), and contains separate enable logic for each type. An
external interrupt is an interrupt that is generated by a flag from
the interprocessor buffer. An internal interrupt is the result of
either the byte counter reaching a zero condition or of a delay in
the response of an address which permits the bus time-out counter to
cycle. Either one of these interrupts sets an interrupt request
flip-flop located on the DMA interface. The interrupt request
flip-flop then generates a bus interrupt request signal. The bus
request signal remains in effect until a bus request grant is
initiated by the interrupt service routine. The bus request grant
resets the bus request flip-flop until a subsequent interrupt
request is received.
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The DMA transfer request occurs at the interprocessor buffer. The
DMA interface, however, determines the size and direction of the
transfer. The interprocessor buffer is merely the transfer
medium. The interprocessor buffer makes a DMA transfer request.
For example, the communications processor fetches the data from
its memory, then makes a DMA request to the receiving position
processor, and makes the fetched data available for it to write
into its memory. When the position processor has completed its
operation, the interprocessor buffer reinitiates the cycle. This
process is repeated until the communication processor fails to
respond to a DMA request. This usually happens because the byte
count has been exhausted.

The status of the byte count is monitored by examining a special
purpose register called the byte count register. The byte count
register (located on the DMA interface) is loaded with the
complement of the number of bytes to be transferred, prior to a
DMA transfer. Each time a word is transferred, this register is
incremented by two. When the ultimate count of 177777 (octal) is
obtained, further DMA transfer is inhibited. If the internal

interrupt system is enabled, an interrupt is generated.

2,3,2,2,1 _1_1
 u u p exer,-solution=ions multiplexing is handled

Dy an E-sysuems multiplexer board installed in the communications
processor. The E-Systems multiplexer board is a four channel
intelligent communications interface for the Digital Equipment
Corporation LSI-11 computer. The circuits are implemented on _.
a"quad size" board using the standard DEC form factor and bus pin
assignments. The logic required is contained in 103 integrated
circuits of the SSI, MSI, and LSI densities, all contained in dual
in-line packages. The interface to the LSI-11 Q-bus is through
the four connectors on the bottom of the board. The interface for

the four communications channels is through two 50 pin ribbon
cable connectors near the top edge of the board. The 50 pin
ribbon cables are terminated at the multiplexer I/O board, which
contains four 37 pin connectors conforming to RS-449. A connector
is provided for each serial communications port.

Most multiplexer functions are controlled by a microprocessor, the
8085A. The 8085A is the heart of a complete microcomputer which
consists of RAM, E-PROM, four serial I/O channels, timer/counters,
parallel I/O and a diagnostic display. The diagnostic display is
used by the 8085A to pass information, such as self-test error
codes to a maintenance technician. The parallel I/O provides
control lines to various functions on the board and status
information from certain circuits. The serial channels are

capable of handling all communications protocols now in common
use, including HDLC and SDLC. Hardware performs such functions as
zero bit insertion and CRC generation/checking automatically.
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Each channel is independently programmable for both mode and baud
_'....· rate. External timing may also be selected under program

control. E-PROMs are used to stop firmware instructions used by
the 8085A CPU. The RAM is used to store message data and CPU
variables. The RAM and E-PROM can be mixed in a variety of
configurations by mixing IC types in the six universal memory
sockets. Up to 32 Kbytes of memory can be accommodated.

The interface to the Q-bus is handled by a sequencer called the
Q-bus controller, or QBC. The QBC is a slave to the 8085A for all
operations except access to the control-status register by the
LSI-11, in which case it responds to certain bus signals. The QBC
sequences through sets of "instructions" contained in PROMS to
perform the required tasks. The QBC operates at 9.12 MHZ and can
perform data transfers to and from the LSI-11 main memory at the
rate of four words in less than 10 microseconds. The QBC has 21

status inputs and 32 control outputs. By selecting the
appropriate status input the QBC can make decisions to either
increment to the next address or branch to a new address. The

outputs are used to control LSI-11 bus signals and various logic
on the multiplexer board.

In operation, the multiplexer board is commanded to initialize
itself by the host LSI-11 in one of several selectable modes. The
host can configure the four channels to be compatible with the
required external device (modem, printer, etc.). A few

_- interprocessor communications tasks are handled via the
control-status register (CSR), but most operations are tasked
through the LSI-11 main memory. The host sets up a
control-status area in memory and then issues an interrupt to the
8085A. The 8085A then reads the designated area of memory to
determine what action to take. Message data is passed in the same
manner. Once a message has been transferred to the multiplexer
memory, the 8085A takes care of required transmission tasks.
Received messages are processed in the same way: data is
collected in multiplexer RAM, passed to the LSI-11 main memory,
and the LSI-11 is notified via an interrupt.

The multiplexer board can be configured to operate at any standard
data rate from 50 BPS up. Four channels are supported operating
at 9600 BPS each.

2,3,2,2,2Modems,- toFsDPscommunications are handled
tnrougn 0nlversa± Data Systems modems. These modems operate at a
data rate of 4800 or 9600 bps depending upon the specific
application. Modems dedicated to FSDPS data communications
operate at 9600 bps (RM-9600). Figure 2-44 illustrates the AFSS
to FSDPS communications equipment including modem utilization.
The 9600 bps operation utilizes, to its maximum, the data
communication capabilities of the basic point to point, leased,
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voice grade link or circuit. Modulation techniques and data
i....... recovery methods incorporated in the UDS RM-9600 Modem illustrates

the highest probability of satisfactory data transfer between the
AFSS and FSDPS. The modulation technique employs a 2400 baud line
signalling rate, using double sideband suppressed carrier,
Quadrature Amplitude Modulation (QAM). Relatively error free
recovery of the data is accomplished through the automatically
controlled (retrain) equalizers. The use of the UDS RM-9600 Modem
provides the network with reliable operation.

2,3,2,2,3AlternateCommunications,-Thedial-upfacilities
provlae an'alternate means o_ transferring data between the FSDPS
and associated AFSSs via the DDD telephone network in the event
one or both of the FSDPS-to-AFSS leased channels fail. At each

AFSS, these facilities consist of a 4800 BPS full-duplex 4-wire
modem with DAA interface card (configured for automatic answer).
The DAA interface card connects to 2 DDD telephone network
subscriber lines (2 lines required for full-duplex data
communications). Dial back-up data communications are initiated
by the FSDPS operator with no action required at the associated
AFSS. Refer to paragraph 2.3.1.1.4.6 for the dial-up sequence
performed by the FSDPS operator. Incoming calls on the DDD
subscriber lines are detected by the AFSS DAA interface card which
go "off hook" and supply an answer tone back to the FSDPS. When
both calls have been established, the DDD subscriber lines

.... automatically transfer to the modems (at the FSDPS and AFSS) and
the terminals (at the FSDPS and AFSS) are notified to start
passing data. Dial-up facilities disconnect is accomplished by
dropping the Terminal Ready signal to the modems. Table 2-25, UDS
RM-A/O DAA interface card specifications, identifies the basic
unit specifications.

2,3,2,2,4ModemSharingDevices,-The communications processor
rack contains seven universal Data Systems (UDS) modem sharing
devices (MSDs) which are contained in two RM-4E MSD Enclosures.
These MSDs allow multiple remote data terminals to communicate by
phone line using data modems without providing a dedicated modem
for each remote data terminal. Each MSD provides the necessary
logic, buffers, and circuitry to accept one I/O port from a
synchronous modem and provides connections for four ports to
external devices such as remote terminals. The incoming data to
the MSD will be processed on a first-come-first-served basis from
any of the four remote data terminals served.

2,3,2,3PositionProcessorRack,-There are four different

con_zguratlons o_ position processor racks. Each rack
configuration differs from the other in the type of PROMs each
rack uses and/or the number of quad cache boards each rack
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Table 2-25. UDS RM-AAU Auto Answer Specifications

Data Rates:

Insensitive

Mode:

Half Duplex for each DAA (CBS type)

Full Duplex with 2 DAA's (CBS type)

Auto Answer:

Circuit 1 (Call #1)
23 sec to 2 minutes abort timer

Circuit 2 (Call #2)

2nd call answer after 1st ring (if 1st call ringing)
switch modem from dedicated circuit to dial up network.

Call Termination:

DTE TR (Terminal Ready) (TR OFF)
causes immediate disconnect

Analog Interface:

-9DBM TX level

Enclosure RM-SD or RM-16 DC
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contains. The different configurations are required because the
_-_, number of display positions can vary from one AFSS to another

AFSS. Refer to table 7-6 in Section 7 for actual rack

configurations and the number of display positions each rack will
support.

Each position processor rack consists of two position processors.
Figure 2-45, AFSS Terminal Display Equipment, shows the
relationship of this equipment. The equipment provides the
command and control for data entry, retrieval, and display. There
is one Peritek DMA-QB interface circuit card in each position
processor. Each position processor contains an interface for each
keyboard. The keyboard interface structure is completely
redundant. If a processor fails, the remaining processor still
has communications interface to all of the keyboards at the
terminal display equipment. Associated with a position processor
is a memory chassis. Each alphanumeric cache memory supports four
alphanumeric terminal display positions. The maximum M1FC
configuration requires three communications processors and six
position processors to support 48 positions. See figure 7-19 for
a 48 position AFSS.

The two position processors consist of the following modules:

1) DMA Interface - This module provides a direct memory
access (DMA) data transfer from a host
communications processor via the
interprocessor communications bus to the
position processor Q bus. The module is
a Peritek DM_A-QB interface board.

2) LSI-11 Group - This module contains all LSI-11
associated components that are common to
the communications processor.
Specifically, the LSI-11 group includes
the KDFll-AA LSI-11/23 processor,
MSVll-LF 64K words of system RAM, the
system support module, a MRVll-C module
which can contain up to 32K words of
PROM, and a TMI 8S eight-channel
asynchronous serial interface. Each
computing group contains a KPVll-B system
module which includes power
failure-restart, line time clock and bus

termination circuitry.

3) Alphanumeric - This group contains a minimum of two
alphanumeric on-the-fly (OTF) processor
cards (401-33676). The actual number of
alphanumeric OTF cards is n/8 (rounded
up), where n is the total number of
alphanumeric display units.
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The position processor employs alphanumeric quad cache memories to
_-_ control the CRT displays. A cache I/O with mapping, read/write,

and refresh capability controls a 2K X 16 display cache for each
CRT display unit. An E-Systems Pico Processor (EPP) outputs
control signals and provides horizontal and vertical
synchronization signals. The EPP is crystal controlled for
frequency stability and is located on the alphanumeric OTF
assembly. Each cache circuit board drives four CRTs.

2,3,2,3,1ProcessorInterface,-Processor interface is handled

by PerlteK DMA-QH lntertade cards. See figure 2-46, DMA-QB Block
Diagram. The DMA-QB is a high performance direct memory access
interface for the LSI-11. It handles all the hardware protocol of
the Q bus interface: bus handshakin_, bus timeout, interrupt
request and vectoring, DMA request/grant, and data transfer.
Sockets are provided on the interface card for two 32 X 8 Bipolar
PROMs. This allows the DMA-QB to be set up for a 32 word program
in the PROMs for bootstrap or other purposes. The extended
addressing capability of the DMA-QB allows larger bulk memories to
be mapped down to the 16-bit addressing capability of the LSI-11.
Interrupt logic incorporated in the DMA-QB allows the external
device power failure or shutdown. It also generates interrupts
due to bus error and byte count zero conditions. The DMA modules
between each communications processor and position processor
handle the message traffic to and from the communications lines

r-. and the data base. These modules communicate with each other by
parallel DMA transfers on the interprocessor bus. This DMA
interface operates in the single cycle, synchronous mode. This
means that cycle stealing is done on every other memory cycle, so
that interface of computing and DMA are ensured. This is
important so that processing of information by the CPU will
continue. The transfer rate of the DMA-QB multiprocessor linking
subsystem is approximately 800K words per second. Table 2-26,
DMA-QB Specification, defines the interface requirements.

2,3,2,3,2 Bus C0 unicati0n,- Bus communicationis via a
_X-Lll car_ us'e_ as a multiprocessor linking system for the
LSI-11. The HEX-Lll controller is capable of transferring 16-bit
words, and can also be used in a byte mode (8-bit words). It
creates a combined DMA and PIO data path between processors. It
is organized to allow one processor to select and perform
bi-directional transfer via direct memory access with another
processing unit. Transfer status and control information is
exchanged via a set of specially structured mailbox registers.
Control bits within these registers are interlocked to synchronize
operation. Data moving between CPUs passes through an
intermediate buffer stage in the HEX-Lll. Interrupt channels for
each of the satellite units are incorporated to handle requests
for data, request grant, and operation complete data.

f_
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Figure 2-46. DM_A-QB Block Diagram _
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_-_ Table 2-26. DMA-QB SPECIFICATIONS

PHYSICAL

Board Size Dual-height, 5.2" x 8.9" x .4"

Power Requirements +5V : 5%, 2.0A Typical
Temperature operating 5° to 50°C.
Temperature storage 55° to 125°C
Relative humidity -0.95%, Non-condensing -
LSI-11 Bus loading 1 Bus load

ON-BOARD (PROM) INTERFACE

Type Bipolar, 82S123 or Equiv.
Size 32 word x 16 BIT
Control Enable/disable, jumper selectable
Address Base address + 0008-00778

INTERRUPT INTERFACE

Priority levels 4, Jumper-selectable
DMA-Lll interrupts Bus timeout error, byte count zero

Device interrupts External flag, external power off
Vector address range 0008-3748

.... DMA INTERFACE

General configuration Single-cycle, request/grant
Transfer rate To 800K transfers/sec
Data bus 16-BIT, bidirectional
Interface level TTL, Logic '0' = .5V

Logic '1' = 2.5V
Mode Byte or word transfer,

jumper-selectable
Addressing range 18-BIT (256 KB)
Board base address range 1600008 to 1776008 , 1 of 64,

jumper selectable

PROGRAMMED I/O INTERFACE

General configuration External register R/W
Data Bus Parallel bidirectional
Interface level TTL
Mode Word Transfer (16 BIT)
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2,3,2,4AFSSC0TC,- co=c of or
LA10b--CA 'lOT, tWO P300 Line Printers and an A/N display unit with " ....
keyboard. The designated display unit and keyboard are identical
to the specialists' display units and keyboards except for special
software which allows this position to: status the system at the
AFSS, validate operations, and reconfigure the equipment for
maintenance purposes. The IOT is provided for maintenance
purposes only.

2,3,2,4,1LinePrinter,-The uses the same P300 Line

Pri'fiter as'the _'SDPS. :it is described in detail in paragraph
2.3.1.1.6.3.

2,3,2,4,1,1PrinterInterface,-The Printronix P300 Printer is
inter_acea With _ne c'o_uunlcations processor via an RS-232
interface circuit board installed in the printer card cage. This
interface board provides a buffered serial interface that converts
EIA RS-232 signals into parallel form. Data is received in serial
form; assembled into parallel form; stored in a buffer memory, and
then output to the printer. The serial data rate is switch
selectable from 150 baud to 9600 baud. Parity is switch
selectable for odd, even or parity ignore.

Power is supplied by a common bus connector. The interface to the
printer is provided via jumper cable. A self-test mode switch is
provided on the circuit board. When this switch is in the run
position, it prints a recycle pattern 132 columns wide on the
printer. In the stop position both of the interfaces are
energized. The major functions of the RS-232 interface are:

1) voltage/current loop operation,

2) buffering of input data,

3) internal/external bit rate capability,

4) word length selection,

5) parity selection,

6) protocol selection,

7) user definable control characters, and

8) self-test capability.

Figure 2-47, RS-232 Block Diagram, shows a simplified view of
major interface logic flow. The serial data interface converts
RS-232 voltage levels or current loop signals to/from logic
levels. Data and control signals are provided by the serial data
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interface to the Universal Asynchronous Receiver/Transmitter
(UART). The UART performs serial/parallel and parallel/serial
conversions. Received characters are stored in the First In/First
Out (FIFO) memory. The FIFO acts as a data buffer with a
standard size of 1024 bytes. The buffer size can be optionally
increased to 2048 bytes. A buffer almost full (BAFL) signal is
generated when a user selectable threshold is reached. The range
of thresholds between almost fall and almost empty constitute a
hysteresis condition. The user can select the optimum amount of
hysteresis based on the input data rate and the protocol being
used. Characters stored in the FIFO are output to the printer at
a rate which is compatible with the print rate.

2,3,2,4,2 DisplayMonitor,-The A/N Display Monitor (E-Systems
4'u'l-37290-u1) is a _ai£ TTL-150. The monitor is a solid state

raster scan display for data terminal application. The TTL-150
provides high quality display of alphanumeric dot characters. The
monitor has a 15 inch diagonal screen size CRT with a 110 degree
deflection angle. The data monitor requires three separate TTL
compatible input signals for operation (vertical drive, horizontal
drive, and video). These three separate TTL input signals
eliminate costly redundancy associated with the mixing and
stripping operation required in a composite (single input) monitor.

The interface to the monitor is provided by the A/N OTF/Cache
subsystem. The video signal is 2 volts peak-to-peak with zero
volts equal to OFF and 2 volts equal to maximum brightness.

The video signal is applied to the CONTRAST control which reduces
the brightness to normal viewing conditions. The normal position
of the contrast control is approximately mid-range; typical video
level applied to the input of the monitor is approximately one
volt.

The horizontal and vertical sync signals are chained to all
monitors run by a A/N processor group (A/N OTF is position
processors 1 & 2). The typical level is approximately two volts,
negative true.

The monitor uses P39 phosphor refreshed at 80 Hz interlaced for a
frame rate of 40 FPS. 525 lines total and 480 visible lines are
displayed. Each line is divided into 640 pixels along the
horizontal axis. The ratio of 640 to 480 is consistent with the

4:3 aspect ratio of the CRT bulb. The CRT bulb includes a safety
shield etched to 90 percent transmissity for glare reduction.

The functional operation of the display monitor is depicted in
figure 2-48, TTL-150 Block Diagram. Horizontal and vertical sync
signals are provided by the alphanumeric OTF in the position
processor. Video amplification is provided by QlOl and Q102. The
dynamic range capability of the amplifier is 48V which provides
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more than adequate head room to meet the normal viewing brightness
requirement of 18 to 30 volts of modulation. High frequency tr
peaking is provided by a filter network resulting in a nominal
bandwidth of 22 MHz.

The vertical electronics circuit consists of a positive sync
inverter, a vertical oscillator, an emitter follower, a vertical
output amplifier, and a vertical deflection coil. A programmable
unijunction transistor operates as a free-running relaxation
sawtooth oscillator. The incoming sync pulse forces the
oscillator to run at the incoming frequency as long asthe
vertical sync control is adjusted to produce a free-running
frequency slightly lower than the incoming frequency.

One shot delays provide an adjustable horizontal line drive delay
which permits the video to be centered horizontally within the
raster and generates the proper duty cycle for the horizontal
output transistor. The horizontal output stage supplies the yoke
with the necessary scanning current and developes the CRT anode
voltages. Refer to table 2-27, TTL 150 Input Signal Requirements,
for further data on the display monitor.

2,3,2,4,3Keyb0a ds.- The keyboardconsistsof a Maxi-Switch
KeyDoar_ unl_ an_ E-Systems housing assembly. Also provided with
each keyboard is a wall-type regulated 5 VDC power supply. See
figure 2-49 and refer to the Operation and Maintenance Manual,
Keyboard Unit (TI 6490.16) for functional diagrams and schematic. _.....

The keyboard provides the specialist with an interface to the M1FC
system. Special keywords are used by the specialist to perform
specific tasks. Each keyword is listed in section 3 of this
instruction book.

Power Supply This unit is similar to calculator-type
charging units. There is no high voltage in the keyboard;
only a single voltage is required within the unit. The power
supply connects to the keyboard with a three wire circuit: 5
VDC, common and AC protective ground. The power supply plugs
into a standard grounding type 115 VAC outlet.

Keyboard The keyboard is microprocessor controlled.
Programmed functions include auto-repeat on certain keys,
two-speed auto-repeat for cursor controls, and assignments
for the function keys located on the top rows of the
keyboard. These have been installed in mask-programmed ROM.

The keyboard uses RS-422 protocol, a differential signal
technique, for extremely long runs without data errors.
Multiple outputs for redundant reception of keyboard data are
provided. Eight circuits are returned in the keyboard cable
to the position processing equipment.

fa--
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_-', Table 2-27. TTL-150 Input Signal Requirements

VIDEO

AMPLITUDE: High - 4.0V_2.0V into an external 500 ohm
or less contrast control.

2.0V max at J101-8 to prevent video
amplifier saturation.
Low - 0.0+0.4V

POLARITY: Negative

PULSE WIDTH: 40 ns min

RISE AND FALL TIME: Less than 12 nsec (10% to 90%)

HORIZONTAL DRIVE

HORIZONTAL FREQUENCY: 15,250Hz min to 21,000Hz max
15,750Hz 500Hz (Standard)

AMPLITUDE: High - 4.0V+l.5V
Low - 0.0V+0.AV

POLARITY: Standard - Positive edge triggering
Optional - Negative edge triggering

PULSE WIDTH: 2.5usec min to 30usec max

RISE AND FALL TIME: Less than 100nsec (10% to 90%)

VERTICAL SYNC

VERTICAL FREQUENCY: 46 Hz min to 63 Hz max

AMPLITUDE: High - 4.0V±l.5V
Low - 0.0V+0.4V

POLARITY: Standard - Negative edge triggering
Optional - Positive edge triggering

PULSE WIDTH: 75usec min to 1.4msec max

RISE AND FALL TIME: Less than 100nsec (10% to 90%)
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Table 2-27. TTL-150 Input Signal Requirements
(Continued) '_

SKIP SCAN

AMPLITUDE: High - 4.0V!I.5V
Low - 0.0V+0.4V

POLARITY: Skip high

PULSE WIDTH:, 3usec min to 10usec max

RISE AND FALL TIME: Less than 100nsec (10% to 90%)

Reset Switch The reset switch is located on the rear panel
of the keyboard. The switch opens the +5 VDC line to the
microprocessor. This allows re-start of a replaced keyboard
without affecting other keyboards plugged into the same AC
circuit.

2,3,2,5Input/OutputTerminal,-The LA-34- ZLA00-CAis
pro'Vl_ea :or hSl-ll support. It can be connected to any of the
communications processors via patch panel for maintenance purposes.
The LA34-AA/LA100-CA is an advanced teleprinter designed to offer
fast reliable operation at 30-cps operating speed. The true
30-cps through-put is accomplished by a 60 cps catch-up mode which
is activated anytime more than one character is present in the
16-character buffer.

The LA34-AA/LA100-CA is mounted on a pedestal which provides easy
access to the typewriter style keyboard.

2,3,2,5,1t0TSpecifications,-Th, pedestal mounted
aha nas the _o'klowlng general characteristics:

1) Dimensions H W D
33.5 22 16.4

(in)
85 55.9 40

(em)

2) Weight: 22 lbs (10 kg)

3) Heat Output: 1024 Btu/hr (258 kcal/hr)

4) Power Requirements 90-132 volts, 60 Hz (± 1), single
phase; 3.1 amps at 120 volts.
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Table 2-28, LA34-DuA/LA100-CA Specifications, lists the primary
specifications of the LA34-_LA/LA100-CA.

2,3,2,6AFSSPowerDistribution- The powers distribution is
_lvlaea into AC an_ DC 'power _escriptions.

2,3,2,6,1ACPower.-The_sssusee×istingpowerbreaker
Doxes. '±'nc'power requirements at a typical kFSS consist of a 100
ampere, 120/240 volt single phase, 3-wire box with 12 breaker
positions. The required branch circuit breakers in this panel are
three 30 ampere breakers and two 20 ampere breaker. These
circuits terminate in the communications equipment rack except for
one of the 20 ampere circuits, which is routed to the IOT.
In the operations area, all of the alphanumeric terminals use
existing power circuits whose outlets are within six feet of the
terminals. All AFSS equipment located in this area and in the
Training Room use I_EFuAtlrpe 5-15R or equivalent 120 volt,
three-prong outlets. At each position, one outlet is for the
monitor and one is for the keyboard. The total load on the two
outlets is 1.6 amperes.

The two line printers each require one 20 ampere circuit because
of the surge current. Each printer operates on a steady state
current of 7.8 amperes.

2,3,2,6,2DCPower-ThePowerSupply Assemblies
_401--36716--U1) supply the following DC voltages to the E-Systems
card cages.

+12 %rDC
-12 %rDC
+5 VDC

signal ground

The power supplies and card cages are located in the
communications processor rack and the position processor rack(s).
All other equipment located in the E-Systems equipment racks
contain internal power supplies. For detail description refer to
the individual equipment manuals listed in table 1-1.

2,3,3AviationWeatherProcessor(awP).-Thefo_owi_
paragraphs _escriD_"tne comm'%f_lcatlon equipment rack,
communications processor rack, position processor rack, Tandem
Group, and peripherals at the AWP. A functional block diagram of
theAWP is shownin figure2-11.
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Y' Table 2-28. LA34-AA/LA100-CA Specifications

PRINTING Switch selectable, 10 or 30 char/sec

throughput with 60 char/sec catch-up mode.

LINE LENGTH 132 character maximum line length.

SPACING 10 char/in (horizontal)
6 lines/in (vertical)

CHARACTERS 96 Upper/lower case (ASCII)
5x7 dot matrix (0.07 X 0.10 in.)

PAPER Variable with -3- 14-7/8 in.

Up to 4-part forms - 0.020 in. maximum
pack thickness
Tractor-drive, pin feed.

KEYBOARD Standard ANSI Keyboard layout.
Multi-key roll-over.

INTERFACE EIA/CCITT

'.... 2,3,3,1C0_unicati0nsE_ipmentRack.-=n_co_un_c_o_
equipment raG]< consists ox a tnerma± alarm panel, three digital
patch panels, two disk drives, two coded time source (CTS) units,
a coded time source interface, and a circuit breaker AC junction
box.

2,3,3,1,1ThermalAlarm.-TheThermalAlarm Unit,
_01-37_55-01, monitors t_ermal sensors located in the

communications processor rack and position processor rack. Both a
visual and audible alarm are observed at the thermal alarm unit

when an overtemperature condition exists in the racks.

2,3,3,1:!DigitalPatchPanels.-Thothree digital patchpanels · the Awm provide'an i_terface for data interchange
between the Tandem Group and the two communication processors,
between the position processors and the IOT, and between the 1200
and 2400 bps GFE modems and the Tandem Group.
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2,3,3,1,3CodedTimeSource(CTS)Interface.-TK__od_time .....
source inter,ace iff tl_e 'kwP pe'rtorms the s_ffiefunction as the CTS
interface in the FSDPS, which is described in paragraph
2.3.1.1.6.4.

2,3,3,1,4 Coded TimeSource '_°_o_.- T_ cod_d _m_ _ourc_
(CTS) in the 'Awm pe_orm_ the _ame function as the CTS in the
FSDPS, which is described in paragraph 2.3.1.1.6.5.

2,3,3,2C0_unicati0nsProcessorRack.-Twocommunications
processors"_esla_' within the doLm_,unlcations processor rack. Each
communications processor is a stand alone unit, even though they
are both housed in the same card cage. There is a bi-directional,
parallel direct memory access (DMA) data transfer between one
communications processor and one position processor.

The communications processor rack also includes modem equipment,
analog patch panels, a fan AC junction box, and a blower
assembly. A complete description of a communications processor is
provided in section 2.3.2.2.

2,3,3,?,1A_al0gPatchPanels.- The communications processorrack the _wP con_'Alns two analog patch panels. These analog
patch panels interface data interchange between the AWP and
another AWP, the AWP and the FSDPSs, and the AWP and Service B and
WMSC.

2,3,3,3PositionProcessorRack.-Theposition processor rack
in the' AwP p_'r_orms iclentlcaliY to the AFSS position processor
rack supporting 12 positions. Refer to section 2.3.2.3 for a
detailed description of the position processor rack.

2,3,3,4 Tandem_^"_LU_.- The Tandem Group in the AWP is
lae_tlcal"to the FSDPS Tandem Group (minimum configuration) with
the addition of two Byte Sync Controllers, T16/6202, connected to
the Service A communications lines. Refer to section 2.3.1.1.1

for a detailed description of the Tandem Group equipment.

2,3,3,5 AWP Peri'pheral ---_. - The peripheral group equipment
·n the AWF 1s identical t6 that in the AFSS. This peripheral
equipment includes 12 CRT monitors, 12 keyboard units, 12 keyboard
power supplies, one LA34-AA/LA100-CA Input/Output Terminal (IOT),
two P300 Line Printers, and eight DM9300-TD Disk Drives. All of
this equipment except the disk drives is described in section
2.3.2.4. Refer to paragraph 2.3.1.1.6.1 for a detailed
description of the disk drives. _.....
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_-- 2,3,3,6AWPPowerDistribution.-Thepower distribution for
the 'AW_ iS z_entical u'6-une power distribution for the FSDPS and
is described in section 2.3.1.1.7.
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...... SECTION3

0PE_TION

3,1GENERAL,-=he initial hardware start-up procedures for the
_vlk'ck'SAS im described below for the FSDPS, AFSS, and AWP.

3,1,1HardwareStart-UpProcedure-FSDPS,-_The initial power-up
sequehce is as _OllOWS:

a. Ensure that all equipment is properly connected to its
power sources and power switches are in OFF position.

b. Close all circuit breakers at main distribution panel.

c. Check for proper voltage at main distribution panel.

d. Power-up Tandem computers by referring to Tandem operating
procedures manual.

e. Power-up Ampex disk drive units sequentially. Refer to
Ampex operating procedures manual.

f. Power-up Kennedy mag tape drives. Refer to Kennedy
operating procedures manual.

g. Power-up communications switching rack, communications
equipment rack and COTC processor rack by placing the four
circuit breakers (CB1 thru CB4) in the back of cabinet 1 ,
communications switching rack, in ON position. Refer to
RL01/RL02 Disk Drive operating procedures manual and UDS
modem operating procedures manual for their power-up
procedures.

h. Power-up all other peripheral equipment by placing power
switches in ON position. Refer to related equipment
manuals for each peripheral unit.

3,1,2HardwareStart-UpProcedure-AFSS,-=neinitiaipower-up
sequence is as tollows:

a. Ensure that all equipment is properly connected to its
power sources and power switches are in OFF position.

b. Close all circuit breakers at main distribution panel.
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c. Check for proper voltages at main distribution panel.

d. Power-up AFSS by placing the four circuit breakers (CB1
thru CB4) in back of cabinet 1, con%munications equipment
rack, in ON position. Refer to RL01/RL02 Disk Drive
operating procedures manual and UDS modem operating
procedures manual for their power-up procedures.

e. Power-up all other peripheral equipment by placing power
switches in ON position. Refer to related equipment
manuals for each peripheral u_nit.

3,1,3Hardwarestart-UpProcedure-AWP,- initial power-up
seqai_nce is as _oliows:

a. Ensure that all equipment is properly connected to its
power sources and power switches are in OFF position.

b. Close all circuit breakers at main distribution panel.

c. Check for proper voltage at main distribution panel.

d. Power-up Tandem computers by referring to Tandem operating
procedures manual.

e. Power-up Ampex disk drive units sequentially. Refer to
Ampex operating procedures manual.

f. Power-up Kennedy mag tape drives. Refer to Kennedy
operating procedures manual.

g. Power-up communications equipment rack, communications
processor rack and position processor rack by placing the
four circuit breakers (CB1 thru CB4) in the back of cabinet
1 , con_nunications equipment rack, in ON position. Refer
to RL01/RL02 Disk Drive operating procedures manual and UDS
modem operating procedures manual for their power-up
procedures.

h. Power-up all other peripheral equipment by placing power
switches in ON position. Refer to related equipment
manuals for each peripheral unit.

3,1,4FSDPS/AFS8andFSDPS/AWPC0 unicati0ns,-xnnormal
operaEing _oae'," no operator inte_ace is necessary to establish
communications between FSDPS and an AFSS or FSDPS and an AWP. The

Analog and Digital Patch Panels at the FSDPS, AFSS, and AWP contain
normal through jack receptacles. Under normal operating conditions
no patching is required due to internal contacts.
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....3,1,4,1ManualRec0nfigurati0n,-=neanalogand digital portSsatthe _'SDPS, AW1_, anO A_'S_S are _outed through manual patch panel .
These patch panels allow any modem to support any communications
path for which it is compatible.

Each patch panel provides full duplex circuit interfaces. All
serial communications, whether remote or local, are routed through
the communications patch panels. With the aid of the supplied patch
cords, the normally routed data flow may be interrupted and
rerouted, via patch cords, to alternate or spare data sources or
drops. Plugging one end of the patch cord into the upper jack of
the given channel diverts the source data to the patch cord.
Plugging the other end of the patch cord into the middle normal
through jack of the alternate or spare channel interrupts the
normally routed drop data flow for this channel and routes the
source data, now sourced through the patch cord, to the drop
connected to the alternate or spare channel. This procedure
effectively reroutes data flow around defective equipment, be it a
defective data source or drop. Application of this feature allows
rerouting of data paths to accommodate failed controllers, ports,
modems, and telephone lines.

An additional feature permits monitoring/test at both the analog and
digital interfaces without interruption of on-line traffic. This is
accomplished by connecting high impedance monitor/test equipment via

-' patch cords to the monitor (bottom) jack. Patching cables for both
analog and digital patching are provided.

3,1,4,2DialBackupConfiguration,- =o fo =
_lcate_ 9600 Dau_ moaems provl_dd for the AFSS communications, an
additional modem is provided for dial-up operations at 4800 BPS. A
maximum of four dial-up modems are provided at the FSDPS and one is
provided at each AFSS.

Each FSDPS is provided with at least one manual call-up telephone
handset which operates in conjunction with a manual dialer located
in the same rack with the 4800 bps modems. To activate the dial
backup feature, the operator must first patch the AFSS data source
(AFSS A, Line 1, for example) to the dial-up modem. Then the
operator takes the manual call-up telephone handset off hook and
dials the digit corresponding to the dial-up modem. The operator
then raises the exclusion key which connects the communication line
(to the DDD network) dedicated to the selected modem to the
telephone set, thereby providing DC current loop closure to the
telephone central office. The telephone central office then returns
dialtone where upon the operator direct dials the first of two
telephone numbers of the corresponding AFSS dial-up modem. When the
automatic answer card at the AFSS detects the incoming call, it goes
off hook and supplies an answer-back tone to the FSDPS. The
operator then lowers the exclusion key which signals the dial-up
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modem originate card to maintain the communications line "off
hook". The operator then places the telephone set "on hook". The .....
operator then repeats this process once more, dialing first the
selected modem number plus "1", then dialing the second telephone
number of the AFSS dial-up modem. When this process has been
completed, the communication lines are transferred to the modems, at
the FSDPS and AFSS, and the terminals at the FSDPS and AFSS are
notified to start passing data.

3,2 SYSTEM SOFTWARE.- Software for the M1FC FSAS is composed of
une so:'_ware tot the FSDPS and AWP subsystems and firmware for the
AFSS and AWP subsystems. Refer to the following documents for an
explanation of the software operation:

User's Manual for AWP 416-32146

User's Manual for FSDPS/AFSS 416-32147

Operator's Manual for AWP 416-32149

Operator's Manual for FSDPS/AFSS 416-32150
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..... SECTION4

PERIODIC MAINTENANCE

4,1GENERAL,-Periodic maintenance at each FSDPS, AFSS, and

AWP lB esseHtial to ensure optimum performance, minimize service
interruptions, and avoid major equipment failures.

Preventive maintenance is limited to reviewing console messages
concerning the system status, inspecting backup battery
indicators, alignment and adjustment of electromechanical hardware
and replacement of air filters, paper supplies and ribbons. It
also entails cleaning exposed surfaces and inspecting the
equipment for worn mechanisms and frayed or chafed cables
including the grounding system cables. Table 4-1 lists a
recommended preventive maintenance schedule for the FSDPS and
table 4-2 lists a schedule for the AFSS, and table 4-3 lists a
schedule for the AWP.

All periodic maintenance instructions for the equipment which
comprises the M1FC FSAS are contained in the related equipment
manuals which are listed in table 1-1.
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Table 4-1. Scheduled Preventive Maintenance Tasks - FSDPS

Reference Manual
Maintenance Maintenance

Task Task Procedures

Tandem Non Stop II MaintenanceManual
Processor Processor

Subsystem
T16/82809
Section 6

OSP Maintenance
Manual OSP
T16/8846 Section 6

a. Once each eight
hours of operation

(1) Review OSP Console Mes- Refer to the OSP
sages. This pro- User Guide (82801)
vides information Section 3.2 for

about the status detailed proce-
of the system, dures.

(2) Interpret OSP Console Mes- Refer to the OSP r_
sage to determine User Guide (82801)
if any errors have APPENDIX H.
occurred in the

past 8 hours.

If errors are Refer to OSP User
detected Guide (82801)

Section 3.3.

Magnetic Disk Drive Operation and
Ampex DM9300TDQ Maintenance Manual

(3314888-01)
Section IV

a. Daily

(1) Inspect Shroud area for
dirt.

Disk pack door
area for dirt.
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Table 4-1. Scheduled Preventive Maintenance Tasks - FSDPS
_'....... (Continued)

Reference Manual
Maintenance Maintenance

Task Task Procedures

b, Monthly

(1) Inspect Cable connections.
Front operator
panel.
Bezel pre-filter.
Heads for
cleanliness.

c. Quarterly

(1) Inspect Head alignment
Serve Adjustment
Power Supplies

d, Semiannual

_ (1) Inspect Filter

Magnetic Tape Drive Operation and
Kennedy9000 Maintenance Manual

(006-9001-300C)
Section IV

Communications
Switching Rack

a. Monthly

(1) Inspect Cable connections.
All cables for
fraying and
chafing.

b, Three Months

(1) Clean Exterior
Interior
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Table 4-1. Scheduled Preventive Maintenance Tasks - FSDPS

(Continued) -_

Reference Manual
Maintenance Maintenance

Task Task Procedures

Commun icat ions
Equipment Rack

a. Monthly

(1) Inspect Cable Connections.
All cables for

fraying and
chafing.

b. Three months

(1) Clean Exterior
Interior

COTC Processor Rack

a, Monthly

(1) Inspect Cable connections.
All cables for

fraying and
chafing.

b. Three Months

(1) Clean Exterior
Interior
Air filter

Line Printer Model 300 Printer
PrintronixP300 MaintenanceManual

Section:
Prevent ive
Maintenance

Input/Output Terminal LA34-AA/
(IOT) LA34-AA/LA10 O-CA LA100-CA

Pocket Service
Guide
(EK-LA34-SV- 001 )
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Table 4-1. Scheduled Preventive Maintenance Tasks - FSDPS
'"-"_ (Continued)

Reference Manual
Maintenance Maintenance

Task Task Procedures

System Cables

a, Monthly

(1) Inspect All cables for
fraying and
chafing,
including the
green grounding
system cabling.
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Table 4-2. Scheduled Preventive Maintenance Tasks - AFSS

Reference Manual
Maintenance Maintenance

Task Task Procedures

Communications

Equipment Rack

a. Monthly

(1) Inspect Cable connections.
All cables for

fraying and
chafing,

b. Three Months

(1) Clean Exterior
Interior
Air Filter

Communications
Processor Rack

a. Monthly -_

(1) Inspect Cable connections.
All cables for

fraying and
chafing.

b. Three Months

(1) Clean Exterior
Interior

Position Processor
Rack

a. Monthly

(1) Inspect Cable connections.
All cables for

fraying and
chafing.
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Table 4-2. Scheduled Preventive Maintenance Tasks - AFSS
...... (Continued)

Reference Manual
Maintenance Maintenance

Task Task Procedures

b. Three Months

(1) Clean Exterior
Interior
Air Filter

LinePrinter Model300 Printer
PrintronixP300 MaintenanceManual

Section:
Preventive
Maintenance

Input/Output Terminal LA34/LA100 Pocket
(IOT) LA34-AA/LA%60-CA Service Guide

(EK-LA34-SV-001)

System Cables

a. Monthly

(1) Inspect All cables for
fraying and
chafing,
including the
green grounding
system cabling.
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Table 4-3. Scheduled Preventive Maintenance Tasks - AWP

Reference Manual
Maintenance Maintenance

Task Task Procedures

Tandem Non Stop II MaintenanceManual
Processor Processor

Subsystem
T16/82809
Section 6

OSP Maintenance
Manual OSP
T16/8846 Section 6

a, Once each eight
hours of operation

(1) Review OSP Console Mes- Refer to the OSP
sages. This pro- User Guide (82801)
vides information Section 3.2 for
about the status detailed proce-
of the system, dures,

(2) Interpret OSP Console Mes- Refer to the OSP ....
sage to determine User Guide (82801)
if any errors have APPENDIX H.
occurred in the

past 8 hours.

If errors are Refer to OSP User
detected Guide (82801)

Section 3.3.

MagneTic Disk Drive Operation and
Ampex DM9300TDQ Maintenance Manual

(3314888-01)
Section IV

a. Daily

(1) Inspect Shroud area for
dirt.

Disk pack door
areafordirt. i

!
]
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Table 4-3. Scheduled Preventive Maintenance Tasks - AWP
_' ,..... (Continued)

Reference Manual
Maintenance Maintenance

Task Task Procedures

b. Monthly

(1) Inspect Cable connections.
Front operator
panel.
Bezel pre-filter.
Heads for
cleanliness,

c. Quarterly

(1) Inspect Head alignment
Serve Adjustment
Power Supplies

d. Semiannual

_. (1) Inspect Filter

Magnetic Tape Drive Operation and
Kennedy9000 MaintenanceManual

(006-9001-300C)
Section IV

Communications
Equipment Rack

a. Monthly

(1) Inspect Cable connections,
All cables for
fraying and
chafing.

b. Three Months

(1) Clean Exterior
Interior
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Table 4-3. Scheduled Preventive Maintenance Tasks - AWP
(Continued)

Reference Manual
Maintenance Maintenance

Task Task Procedures

Communications
Processor Rack

a. Monthly

(1) Inspect Cable connections.
All cables for

fraying and
chafing.

b. Three months

(1) Clean Exterior
Interior

Position Processor
Rack

a. Monthly

(1) Inspect Cable connections.
All cables for

fraying and
chafing,

b. Three Months

(1) Clean Exterior
Interior
Air filter

Line Printer Model 300 Printer
PrintronixP300 MaintenanceManual

Section:
Preventive
Maintenance

Input/Outpu t Terminal LA34-AA/
(IOT) LA34-AA/LA100-CA LA100-CA

Pocket Service
Guide
(EK-LA34-SV-001)
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Table 4-3. Scheduled Preventive Maintenance Tasks - AWP
........ (Continued)

Reference Manual
Maintenance Maintenance

Task Task Procedures

System Cables

a. Monthly

(1) Inspect Ail cables for
fraying and
chafing,
including the
green grounding
system cabling.
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- SECTION5

SYSTEM MAINTENANCE

5,1GENERAL,-The_tFCFS_maintenance concept revolves
arouna the domputer operating systems. The operating systems have
the capability to detect malfunctions, transmit error messages,
and automatically recover from hardware failures by rerouting
transmittal actions.

The three operating systems are: GUARDIAN, Operations and Service
Processor (OSP), and the DFX-ll operating system. Each one
contains certain individual diagnostic and exerciser modules which
enables the system to fault isolate to a Line Replaceable Unit
(LRU).

5,2FSDPSCORRECTIVEMAINTENANCE,-Tandem'soperating systems
ana'E-system"s aevelope_-D_X_ll Operating system, can
automatically detect most failures within their confines. Figure
5-1 shows the FSDPS functional equipment groups. The equipment
groups are divided to distinguish the equipment functioning under

..... the Tandem operating systems from the equipment functioning under
the DFX-11 operating system.

5,2,1TandemandPeripheralE_ipmentGroup,-_o__ element
or' element path tails wltnln the Tanaem or Peripheral equipment
group, the operating system can automatically recover by rerouting
the transmittal actions. See figure 5-2 and table 5-1.

The following events occur when an element failure is detected:

1) the failed element or element path is marked-down;
2) the system recovers by rerouting the transmittal actions

through a secondary path;
3) a Critical Error Condition message is generated and

displayed on the OSP VDU or printed on the OSP line
printer;

4) an audible alarm sounds at the OSP; and
5) an alarm lamp lights at the SMMC.

The Critical Error Condition Messages that may be displayed at the
OSP are listed and explained in the Operations and Service
Processor User Guide (T16/8801). This manual also provides the
computer operator detailed procedures in using the OSP as a system
maintenance terminal, operating under Guardian operating system,
and loading and running diagnostics outside of Guardian, such as

'-_ Shadow Diagnostics. Additional information on the use of the OSP
can be found in the Guardian Operating System Operations Manual
(T16/8075).
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Figure 5-1. FSDPS Functional Equipment Groups
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Table 5-1. FSDPS Automatic Recovery System Elements

1. Processor, consisting of:

a. Tandem MCB

b. Tandem Memory
c. Tandem CCD
d. Tandem IPU

2. Magnetic Disk Controller, including:

a. Disk Patch Panel

3. Magnetic Disk Drive

4. Magnetic Tape Controller, including:

a. Magnetic Tape Drive

5. Asynchronous Controller, including:

a. Asynchronous Patch Panel

6. Byte Synchronous Controller, including:

a. Synchronous PatchPanel ....
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Critical Error Condition Messages are Guardian System Messages.
·'-' These messages are characterized as being important to the

diagnosis of a failed processor or system. Any time a Critical
Error Condition Message is displayed at the OSP an audible alarm
is sounded to alert the computer operator that a failure has
occurred. These messages are listed in the OSP User Guide.

Figure 5-3 shows the M1FC FSAS system failure event flow. By
following this flow chart, the computer operator, using the OSP
User Guide Manual can isolate a failure to a LRU. However, in
some cases maintenance personnel may be required to determine the
failed LRU.

The Tandem operating systems and the diagnostic software are shown
in figure 5-4. The loading and running procedures for these
diagnostics are described in the M1FC Users Manual for FSDPS/AFSS,
416-32147.

Maintenance personnel, when replacing a failed LRU with a spare,
will perform a software diagnostic checkout on the spare LRU using
the appropriate procedure as described in either the OSP User
Guide or the Diagnostic Operating Procedures Manual.

5,2,2E-SystemsEquipmentGroup,-A failed element or element
path wz±l attect system operatzons within this equipment group.

..... To restore the system to full operation, the fault must be
isolated to the failed LRU, and that LRU replaced with a spare.
Failures occurring within this group are reported by error
messages at the OSP/COTC. These error messages are displayed in
plain English and indicate what element or element path has
failed. From these messages, the computer operator can determine
which diagnostic test should be initiated. See figure 5-5 and
refer to the M1FC Users Manual for FSDPS/AFSS, 416-32147.

Diagnostic tests are initiated at the local AFSS terminal/COTC for
equipment in this group. The diagnostic test can be run
concurrently with the DFX-ll operating software in most cases.
Refer to note in figure 5-5 and refer to table 5-2 for the
diagnostic commands.

In those cases where the on-line diagnostics isolate to a

subsystem, IOT execution of the individual diagnostics is required
to further isolate the failure to an LRU. The IOT is normally
connected to the communications processor via the digital patch

panel by a through connection. However, the computer operator
should ensure that this through connection is not interrupted by

an external patch cord plugged into the IOT position at the patch
panel.
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Figure 5-3. M1FC FSAS Failure Event Flow
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Table 5-2. E-Systems Equipment Group Diagnostic Commands

Point of Initiation

Local AFSS

Diagnostic Commands IOT Terminal/COTC

CP - Communications Processor CPU Diagnostic X X

CM - Communications Processor Memory Diagnostic X X

PP - Position Processor CPU Diagnostic X X

PM - Position Processor Memory Diagnostic X X

CH - A/N OTF/Cache Memory Diagnostic X X

DK - RL01/RL02 Disk Diagnostic X X

DM - CP-PPDMA LinkDiagnostic X X

IT - IOT (LA34/LA100) Diagnostic X

MX - E-Systems Multiplexer Diagnostic X

__ KB - Position Keyboard/CRT Diagnostic X
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In some cases, maintenance personnel will be required to determine
the failed LRU by using off-line test equipment. Maintenance .....
personnel should refer to the Maintenance and Diagnostic Test Set
Instruction Book (TI 6490.41) and the Equipment Instruction Book
for the M1FC FSAS (TI 6490.37) when troubleshooting a failed
system. See figure 5-3 for failure event flow for local AFSS.

Maintenance personnel, when replacing a failed LRU with a spare,
will perform a diagnostic checkout on the spare LRU. Once the
spare LRU is checked out, it should be configured to operational
status and verified.

5,2,3 ofFSDPSLRUs,-allTandem printedcircuit
modules are repalre_ _% Depot and are not MADTS testable. All
E-Systems and DEC LRUs are bench repaired at designated FAA
maintenance facilities. Maintenance personnel are directed to the
list of related equipment manuals in table 1-1 and Maintenance and
Diagnostic Test Set Instruction Book (TI 6490.41).

The MADTS provides the capability for testing printed circuit
modules within the E-Systems equipment group and can provide video
signals for troubleshooting monitors. The MAI)TS is provided with
disk resident diagnostic software for testing with the exception
of PROM based firmware for the testing of its disk drive.

Table 5-3 provides a description, part number, and level of
maintenancefor all LRUs at the FSDPS. '-

5,3AFSSCORRECTIVEMAINTENANCE,-eachAFSSthereare three
communications processors aha up to six position processors. The
number of position processors is dependent upon the number of
specialist positions at the AFSS. Each communications processor
along with its associated position processors and OTF's are
referred to as a processor set. Therefore each AFSS has three
processor sets. If an element or element path fails within either
processor set, the Tandem operating system will detect the failure
and mark-down that processor set. The system automatically
recovers by rerouting the transmittal actions to another processor
set. An error message is generated and displayed at the OSP/COTC
at FSDPS and at the COTC at the AFSS, indicating the element path
has failed.

A 9600 bps modem failure causes a similar system rerouting, as
when a processor set fails. When the Tandem operating system
receives no response from one of the processor sets, then that
processor set is marked-down and automatic rerouting occurs
through another FSDPS line. See figure 5-6 and refer to table 5-4.

Error messages pertaining to an AFSS are displayed on the Facility
Supervisor Terminal (FST), on the COTC at the AFSS where the error
is detected, and on the OSP/COTC at FSDPS. The error messages
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Table 5-3. FSDPS LRU List

Level of Maintenance

Fault/
DescriDtion Pert Number Isolation

CPU T16/1420 1
CCD 54840 3
IPU 54760 3
MCB 54770 3

Cabinet/Pwr Distribution T16/7120 1
IPB Controller 51390 3
IPBTerminator 51430 3
I/O Terminator 51440 3
PMI 45029 3
ControlPanel Assy 50194 2,3

Memory Module T16/2420 1

Disk 1
Disk Drive DM9300TD 2,4
Disk Controller T16/3106 2,4

Magnetic Tape 1
_, Mag Tape Drive T16/5103 2,4

Mag Tape Controller T16/3202 2,4

Bit Synch Controller T16/6203 2,4
Asynch Controller T16/6303 2,4
Asynch Extension Board T16/6304 2,4

Patch Panels (PP) 4
Synchronous PP T16/7502 4
Digital PP 157-011-00 4
Asynchronous PP T16/7501 4
Disk Drive PP T16/7504 4
Analog PP 153-020-VF-M1 4

(1) On Line Operational Software
(2) Off Line Diagnostic Software
(3) Off Line OSP Microdiagnostics
(4) Test Equipment (DVM, Oscilloscope, etc.)
(5) Self Test
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Table 5-3. FSDPS LRU List (Continued)

Level of Maintenance

Fault/

Description Part Number Isolation

OSP T16/3910 3

Floppy Disk Controller 56080 3
FloppyDiskDrive 01730 3
VDU T16/6530 3,4
SMP 5570O 3
Line Printer T16/5520 3,4

LinePrinter P300 2,5
9600 Baud Modem RM-9600 5
9600 Baud Fast-poll Modem RM-9600E FP 5
4800 Baud Modem RM-208A 5
Manual Call Unit RM-800 MCU 5
A/O Board RM-A/0 5
P/S Module RMS-P/S 5
Modem Enclosure RM-8E 4
Power Module T16/7301 1
Battery Pack PU T16/7303 5

DMA 1
Universal I/O T16/3401 2
DMA Controller DMA-QB 2

LSI-11/23 KDF11-AA 1
32KPROM MRVl1-C 1
64K RAM MSVl 1-LF 1

Disk RLVl2 1
DiskDrive RL01 2
Disk Controller P/0 RLVl2 2

SystemModule KPVl1-B 1,2
CRT (TTL-150) 401-37290-01 4
Coded Time Source Int. 401-36264 1
Coded Time Source 60-DC 1,4
ThermalAlarm 401-37155 4

(1) On Line Operational Software
(2) Off Line Diagnostic Software
(3) Off Line OSP Microdiagnostics
(4) Test Equipment (DVM, Oscilloscope, etc.)
(5) SelfTest -_,
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Table 5-3. FSDPS LRU List (Continued)

Level of Maintenance

Fault/
Description Part Number Isolation

Video 1
A/N OTF Processor 401-33676 2
Quad Cache Board 401-33692 2

Power Supply 401-36716-01 4
AC J-Box Assy 401-37231-02 4
Power Control Module 401-36719 4

(1) On Line Operational Software
(2) Off Line Diagnostic Software
(3) Off Line OSP Microdiagnostics
(4) Test Equipment (DVM, Oscilloscope, etc.)

'_ (5) Self Test
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Table 5-4. AFSS Automatic Recovery System Elements

1. Communications Processor, consisting of:

a. DEC Processor (LSI 11/23)
b. 64K Words RAM Module (MSVll-LF)
c. 32K Words PROM Module (MRVll-C)

d. System Module (KPVll-B)
e. Disk Controller (RLV12)
f. Disk Drive (RL01/RL02)
g. Multiplexer (401-36993-01)
h. Mux I/0 (401-36968)
i. Eight-Channel Serial I/0 Module (TMI-SS)
j. DMA I/F (DMA-QB)
k. Multi-Processor Linking System (HEX-Lll)

2. Position Processor, consisting of:

a. DEC Processor (LSI 11/23)
b. 64K Words RAM Module (MSVll-LF)
c. 32K Words PROM Module (MRVll-C)
d. System Module (KPVll-B)
e. Eight-Channel Serial I/0 Module (TMI-SS)
f. DMA I/F (DMA-QB)
g. A/N OTF Processor Board (401-33676)

3. 9600 bps Modem (RM-9600)
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are displayed in plain English so the operator can determine which
diagnostic test should be initiated.

Remote AFSS on-line diagnostics can be initiated by the FSDPS
computer operator at the local AFSS/COTC or the diagnostics can be
run at the AFSS on the FST or COTC depending on the type of error

message displayed. See figure 5-3 and figure 5-7.

The on-line diagnostic tests isolate a failure to a subsystem or
in some cases to the failed LRU, depending on the t!rpe of
failure. If the failure is isolated to a subsystem, the AFSS

operator is directed to the IOT to execute the individual
diagnostics to isolate to the failed LRU. In some cases,
maintenance personnel will be required to determine the exact LRU
that failed. Refer to table 5-5 for the diagnostic commands and
to section 3.2.3.3 of this instruction book for description of

each diagnostic.

Maintenance personnel, when replacing a failed LRU with a spare,
will perform a diagnostic checkout on the spare LRU. Once the
spare LRU is checked out, it should be configured to operational
status and verified.

5,3,1_--_epazrofUSS LRUs.- Bench repair of LRUs require
maintenance personnel'to _ollow maintenance procedures described
in the Maintenance and Diagnostic Test Set Instruction Book (TI
6490.41). This manual gives step by step procedures for testing
and troubleshooting most AFSS LRUs. For those LRUs which are not
FLADTS testable refer to the list of related manuals in table 1-1.

Table 5-6 list all LRUs at the AFSS including a description, part
number, and level of maintenance.

5,4 AWPCORRECTIVEMAINTENANCE,- co= i tof Tandem
Group, communications equipment, two communications processors,
two position processors, and peripheral equipment.

The Tandem Group is identical to the Tandem Group in the FSDPS
with the addition of Byte Synchronous Controllers, T16/6202.
Refer to paragraphs 5.2.1 through 5.2.3 for an explanation of the
corrective maintenance for the Tandem Group.

The conmmunications equipment, communications processors, and
position processors are identical to AFSS equipment, with the
addition of coded time sources (CTSs) and a coded time source
interface. Refer to paragraph 5.3 through 5.3.1 for an

explanation of the corrective maintenance for this equipment.

Table 5-7 provides a listing of the AWP LRUs.
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AFSS
MAINTENANCE
DIAGNOSTIC

OFTWARE

J_ [ I
POSITION COMMUNICATIONS

PROCESSOR PROCESSOR
DIAGNOSTIC DIAGNOSTIC
CONTROLLER CONTROLLER

I PP - '_ CP

l POSITION COMMUNICATIONS

!
PROCESOR / PROCESSOR

CPU / CPU
DIAGNO?TIC L. DIAGNOSTIC

I PM _[ - CM

I POSITION COMMUNICATIONS

1
PROCESSOR / PROCESSOR
MEMORY / MEMORY

DIAGNOSTIC ! DIAGNOSTIC
im

DM
POSITION ' MX

PROCESOR I_ULTIPLEXER
OMA LINK DIAGNOSTIC

DIAGNOSTIC

A/N OTF/CACHE DK
MEMORY RL01 DISK

DJAGNOSTIC DIAGNOSTIC

{ O,AGNOST,C'"J

COMMUNICATIONS! POSITION
J KEYBOARD/CRT J PROCESSOR

/ DMALINK
, _ DIAGNOSTIC

lOT (LA-31)
DIAGNOSTIC

NOTE.° MAYBE INITIATED ONLYAT AFSS ' - --

d · LPLINE PRINTER
/ P30O

DIAGNOSTICF2_2-15

-' Figure 5-7. AFSS Maintenance Diagnostic Software
Functional Breakdown
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Table 5-5. AFSS Diagnostic Commands

Point of Initiation
Valid Remote

Unit Local COTC Performed

Diagnostic Commands Numbers (AFSS) (FSDPS/AWP) On-line
Off-line

CP - Communications Processor CPU Diagnostic None X X X

CM - Communications Processor Memory

Diagnostic None X X X

PP - Position Processor CPU Diagnostic 1-6' X X X

PM - Position Processor Memory Diagnostic 1-6' X X X

CH - A/N Cache Memory Diagnostic 1-48' X X X

DK - RL01/RL02 Disk Diagnostic None X X X

DM - CP-PP DMA Link Diagnostic None X X X

LP - Line PrinterDiagnostic None X X

IT - IOT (LA34/LA100) Diagnostic None X

MX - E-Systems Multiplexer Diagnostic None X X

KB - Position Keyboard/CRT Diagnostic 1-48' X X

*This number can vary, depending upon the number of operator positions at a given AFSS site.

i
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Table 5-6. AFSS LRU List

Level of Maintenance

Fault/

Description Part Number Isolation

Communications Processor

LSI 11/23 KDFll-AA 1
32KPROM MRVll-C 1
64KRAM MSVll-LF 1

Disk RLV12 1
Disk Controller P/O RLV12 2
Disk Drive RL01/RL02 2

Multiplexer 401-36993 2,5
System Module KPVll-B 1,2
Eight-Channel Serial I/0 8S 1

DMA 1
DMA Controller DMA-QB 2
DMAIPB IPB-Lll 2
DMA 6 CHNL Adpt. HEX-Lll 2

r..... Power Control Module 4.01-36719 4
LinePrinter P300 2,5
IOT LA-34/LA100 1,2

Position Processor

LSI 11/23 KDFll-AA 1
32KPROM MRVll-C 1
64KRAM MSVll-LF 1

Video 1
A/N OTF Processor 401-33676 2
QuadCache 401-33692 2

Eight-Channel Serial I/0 8S 1
System Module KPVll-B 1,2
Power Control Module 401-36719 4

(1) On Line Software
(2) Off Line Diagnostic Software
(3) N/A'

(4) Test Equipment (DVM, Oscilloscope, etc.)
'_ (5) Self Test
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Table 5-6. AFSS LRU List (Continued)

Level of Maintenance

Fault/

Description Part Number Isolation

Position Terminal

Keyboard 2
KeyboardUnit 401-36735 2
Keyboard P/S 401-36707 4

CRT (TTL-150) 401-37290-01 2

ThermalAlarm Assy 401-37155 4
9600 Baud Modem RM-9600 5
4800BaudModem RM-208A 5
ModemEnclosure RM-8E 4

Answer/Originate Board RM-A/0 5
PowerSupplyModuleBoard 5

Modem Sharing Device RM-4E 4
Enclosure

Modem SharingDevice 2005064 5

Patch Panels (PP) 4

Digital PP 157-011-00 4 '-_'
157-002C-00 4

Analog PP 153-020-12VF-M1 4

Power Supply 401-36716-01 4

(1) On Line Software
(2) Off Line Diagnostic Software
(3) N/A r
(4) Test Equipment (DVM, Oscilloscope, etc.)
(5) Self Test
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Table 5-7. AWP LRU List

Level of Maintenance

Fault/
Description Part Number Isolation

CPU T16/1420 1
CCD 54840 3
IPU 54760 3
MCB 54770 3

Cabinet/Pwr Distribution T16/7120 1
IPB Controller 51390 3
IPBTerminator 51430 3
I/O Terminator 51440 3
PMI 45029 3

Control Panel Assy 50194 2,3

Memory Module T16/2420 1

Disk 1

Disk Drive DM9300TD 2,4
Disk Controller T16/3106 2,4

MagneticTape 1
Mag Tape Drive T16/5103 2,4
Mag Tape Controller T16/3202 2,4

Byte Sync Controller T16/6202 2,4
Bit Synch Controller T16/6203 2,4
Asynch Controller T16/6303 2,4
Aslznch Extension Board T16/6304 2,4

PatchPanels(PP) 4
Synchronous PP T16/7502 4
DigitalPP 157-011-00 4
Asynchronous PP T16/7501 4
Disk Drive PP T16/7504 4
Analog PP 153-020-VF-M1 4

(1) On Line Operational Software
(2) Off Line Diagnostic Software
(3) Off Line OSP Microdiagnostics
(4) Test Equipment (DVM, Oscilloscope, etc.)
(5) Self Test
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Table 5-7. AWP LRU List (Continued)

Level of Maintenance

Fault/
Description Part Number Isolation

Comm Processor

LSI 11/23 KDFll-AA 1
32K PROM MRVll-C 1
64KRAM MSVll-LF 1

Disk RLV12 1
Disk Controller P/O RLV12 2
Disk Drive RL01/RL02 2

Multiplexer 401-36993 2,5
SystemModule KPVll-B 1,2
Eight-Channel Serial I/0 8S 1

DMA 1
DMA Controller DMA-QB 2
DMA IPB IPB-Lll 2
DMA 6 CHNLAdpt. HEX-Lll 2

PowerControlMod 401-36719 4 --,
Line Printer P300 2,5
IOT LA-34/LA100 1,2

Position Processor

LSI 11/23 KDFll-AA 1
32KPROM M_RVll-C 1
64K RAM MSVll-LF 1

Video 1
A/N OTF Processor 401-33676 2
Quad Cache 401-33692 2

Eight-Channel Serial I/0 8S 1
SystemModule KPVll-B 1,2
Power Control Module 401-36719 4

(1) On Line Software

(2) Off Line Diagnostic Software
(3) N/A

(4) Test Equipment (DVM, Oscilloscope, etc.) _
(5) Self Test
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Table 5-7. AWP LRU List (Continued)

Level of Maintenance

Fault/

Description Part Number Isolation

Position Terminal

Keyboard _ 2
KeyboardUnit 401-36735 2
Keyboard P/S 401-36707 4

CRT (TTL-150) 401-37290-01 2

ThermalAlarm Assy 401-37155 4
ModemEnclosure RM-8E 4
9600BaudModem RM-9600 5

9600 Baud Fast-poll Modem RM-9600E FP 5
PowerSupplyModuleBoard 5

PatchPanels(PP) 4
DigitalPP 157-011-00 4

157-002C-00 4
AnalogPP 153-020-12VF-M1 4

_ PowerSupply 401-36716-01 4

(1) On Line Software

(2) Off Line Diagnostic Software
(3) N/A

(4) Test Equipment (DVM, Oscilloscope, etc.)
(5) Self Test

5-23/5-24



TI 6490.36

SECTION6

FSAS P TS LIST

6.1. GENERAL.- This section contains the parts listing for the
Mlr'C FSAS system, which is listed in table 6-1.

The M1FC FSAS System is broken down into three parts; the FSDPS,
AFSS, and AWP. Each FSDPS and AFSS have dash numbers which

indicates different configurations. Each configuration is listed
in the parts list by dash number. Within each dash number, each
subsystem is broken down by rack, cabinet, and major assembly.
Parts breakdown for the major assemblies are contained in
instruction books listed in table 1-1.

Li 'ti6Al'lPartsstCon uratz0n.-Indenture levels are used ins'par_% ' ±zst to snow the relation of a line item to the end
item. A letter inserted in this block illustrates a lateral and

descending relationship of each line item to and within the end
item and its discrete components (units), assemblies and
subassemblies.

/

Refer to page xxiii for FSAS Family Tree Chart.

NOTE

The FAA type numbers that appear on equipment
nameplates are not item identifying in all
cases. One FAA type number may represent more
than one configuration of an equipment or
subsystem. Therefore, the FAA type numbers
should not be used to identify a specific
configuration. For complete identification of
specific configurations, use the part number
that appears on the E-Systems nameplate and
refer to the parts list in this manual.
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Table 6-1. FSAS System Parts List

Ref'. Name of' Part/ MfrL- Cod e Jan/Mil "'

Design. Indent. Description Nun,s.er Mfr's Part No. Notes

A FSDPS 97871 401-37617-01

Unit 1 B Communications 97871 401-37622-01

Switching Rack

1Al C Coded Time 97871 60DC
Source

lA2 C Coded Time ' 97871 401-37207-01
Source
Interface

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01
Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01

1WI-IW2 C CTS Cable 97871 .401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

Unit 2 B Communications 97871 401-37623-01

Equipment Rack

2Al C 'Modem Enclosure 57112 2005060
(RM-SE)

D Modem (RM-800) 57112 1020377
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Table 6-1. FSAS System Parts List
.... (Continued)

Ref. - Name of Part/ Mfr, Code Jan/Mil

Design, Indent: Description Number Mfr's Part No. Notes

D Modem (RM-208) 57112 2082278

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 1020249

_Supply (2)

2A2 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (RM-9600) 57112 2092284

D Modem 57112 2092842

_(RM-9600E FP)

D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (5) 57112 2092284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-01

Rack

i
3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04

Panel

3A9 C Serial I/O Assy 97871 401-37274-01
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Table 6-1. FSAS System Parts List
(Continued) ....

Ref. Name of Part/ Mfr. Code Jan/Mil
Design. Indent. Description Number . Mfr's Part No. Notes

3A10 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy. 97871 401-37145-02

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C +12V Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

3W6 C +5V Cable 97871 401-36715-06

3W7 C Mux Iht Pwr 97871 401-37172-01
3W8 Cable

3W9 C AC Supply Cable 97871 401-36786-01
I

3W10 C AC Control i97871 401-36785-01
Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01
Cable

3W13 C Mux Interface 97871 401-37142-01
3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable
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Table 6-1. FSAS System Parts List
'_-' (Continued)

Ref Name of Part/ Mfr. Cod e Jan/Mil

Design. Indent. DescriDtion Number Mfr's Part No. Notes

3W16 C AC Supply Cable 97871 401-36786-01

3W17 C AC Control 97871 401-36785-01
Cable

3W19 C Blower Cable 97871 401-37241-01
3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22

3W23

3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 401-42690-01

B FSDPS 97871 401-37729-01

..... Peripheral

Group

B Cable Set 97871 401-42698-01

(w800)

W901 B Cable 97871 401-37273-09
W902

W903

W904

W905

W906

W907

W911

W912

W913

W914

W915

W916

W945 B Cable 97871 401-37273-07

W949- B Cable 97871 401-37273-04
W962
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Table 6-1. FSAS System Parts List
(Continued) "-

Ref. .... Dame of Part/ Mfr. Code Jan/Mil
Design_ Indent. .....Description Number - Mfr's.Part No. Notes

W991 B Cable 97871 401-37273-14
w992

W993 B Cable 97871 401-37203-05
W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

A FSDPS 97871 401-37617-02

Unit 1 B Communications 97871 401-37622-02
Switching Rack

1Al C Coded Time 56738 60DC
Source

lA2 C Coded Time 97871 i401-37207-01
Source
Interface

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01
Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel

lA8 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01
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Table 6-1. FSAS System Parts List
f.... (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

1WI-IW2 C CTS Cable 97871 401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-01

Equipment Rack

2Al C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (RM-800) 57112 1020377

D Modem (RM-208) 57112 2082278

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 1020249

Supply (2)

.... 2A2 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (RM-9600) 57112 2092284

D Modem 57112 2092842

(RM-9600E FP)
J

D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 RM-SE

(RM-8E)

D Modem (5) 57112 2092284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A4 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (4) 57112 2092284

(RM-9600EFP) ..... I
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Table 6-1. FSAS System Parts List
(Continued) ....

Ref. " Name Of Part/ Mfr. Code Jan/Mil

Design. Indent. Description .Number .Mfr's Part No. Notes

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-01

Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04

Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3Al0 C Kybd, J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy, 97871 401-37145-02

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C +12V Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

3W6 C +5V Cable 97871 401-36715-06

3W7 C Mux Int Pwr 97871 401-37172-01
3W8 Cable
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Table 6-1. FSAS System Parts List
_-_ (Continued)

Ref Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No, Notes

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control '97871 401-36785-01

Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01

Cable
I

3W13 C Mux Interface 97871 401-37142-01

3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01

Cable

3W16 C AC Supply Cable 97871 401-36786-01

..... 3W17 C AC Control 97871 401-36785-01
Cable

3W19 C Blower Cable 97871 401-37241-01
3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3w22

3w23

3w24

3w25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 !401-42690-01

B FSDPS 97871 401-37729-01

Peripheral

Group

B Cable Set 97871 401-42698-02

(W800)

W901 B Cable 97871 401-37273-09
W902

6-9



TI 6490.36

Table 6-1. FSAS System Parts List
(Continued)

I Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent:. D.escription Number Mfr's Part No. Notes

W903

W904

w905 I
W906

W907

W908

W911

W912

W913

W914

W915

W916

W917

W918

W919

W920

W945 B Cable 97871 401-37273-07

W946

W949- B Cable 97871 401-37273-04
W966

W991 B Cable 97871 401-37273-14
W992 ,

W993 B Cable 97871 401-37203-05

W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

A FSDPS 97871 401-37617-03

UNIT 1 B Commtmications 97871 401-37622-02

Switching Rack

1Al C Coded Time 56738 60DC
Source

lA2 C Coded Time 97871 401-37207-01

Source

Interface
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Table 6-1. FSAS System Parts List
...... (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01

Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel

lA8 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK
r---

lA12 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01

1Wi-IW2 C CTS Cable 97871 401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-02

Equipment Rack

2Al C Modem Enclosure 57112 2005060
(RM-BE)

D Modem (RM-800) 57112 1020377

D Modem (RM-208) 57112 2082278
I

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 1020249

Supply (2)

2A2 C Modem Enclosure 57112 2005060
(RM-8E)

i .......

+
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Table 6-1. FSAS System Parts List
(Continued) _.

Ref, Name of Part/ Mfr, Code Jan/Mil --

Desiqn. Indent, Description Number Mfr's Part No. Notes

D Modem (RM-9600) 57112 2092284

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 2005060
(RM-8E)

D Modem (5) 57112 2092284
(RM-9600)

D Modem 57112 2092842

D Power Supply 57112 ,1020249

2A4 C Modem Enclosure 57112 2005060
(RM-8E)

D Modem(4) 57112 2092284
(RM-9600)

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-02
Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel
3A3

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04

Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3A10 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02
I
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Table 6-1. FSAS System Parts List
'_ (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

3A17 C Blower Assy. 97871 401-37145-02

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C +12v Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

f- 3W6 C +5V Cable 97871 401-36715-06

3W7 C Mux Iht Pwr 97871 401-37172-01

3W8 Cable

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control 97871 401-36785-01

Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01
Cable

3W13 C Mux Interface 97871 401-37142-01

3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable

3W16 C AC Supply Cable 97871 401-36786-01
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Table 6-1. FSAS System Parts List
(Continued)

Ref. Name of Part/ Mfr. Code Ja_/Mil

Design. Indent. Description Number Mfr's Part No. Notes

3W17 C AC Control 97871 401-36785-01

Cable

3W19 C Blower Cable 97871 401-37241-01

3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22

3W23
3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 401-42690-01

B FSDPS 97871 401-37729-01

Peripheral

Group

B Cable Set 97871 401-42698-03 "

(ws00)

W901 B Cable 97871 401-37273-09

W902
W903

W904

W905

W906

W907

W908

W909

W911

W912

W913

W914

W915

W916

W9_7

W918
W919

W920

W921
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Table 6-1. FSAS System Parts List
'_ (Continued)

Ref. Name of Part/ Mfr. Code Jan/M_l

Design, Indent. Description Number Mfr's Part No. Note ss

W922

W923

W924

W945- B Cable 97871 401-37273-07

W947

W949- B Cable 97871 401-37273-04

w966

w991 B Cable 97871 401-37273-14

w992

w993 B Cable 97871 401-37203-05

W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

- A FSDPS 97871 401-37617-04

UNIT 1 B Communications 97871 !401-37622-02

Switching Rack

1Al C Coded Time 56738 60DC
Source

lA2 'C Coded Time 97871 401-37207-01

Source

Interface

lA3 C Coded Time 56738 60DC

Source

lA4 C Thermal Alarm 97871 401-37155-01

Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel
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Table 6-1. FSAS System Parts List
(Continued) /

Ref. ' "Hame of Part/.· Mfr. Code Jan/Mil ....

Design. Indent. ·Description _ Number Mfr's_Part No. Notes

lA7 C Digital Patch 25064 157-002C-00
Panel

lA8 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01

1WI-iW2 C CTS Cable 97871 401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-03

Equipment Rack

2Al C Modem Enclosure 57112 12005060

(RM-SE) -'

D Modem (RM-800) 57112 1020377

D Modem (RM-208) 57112 2082278

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 1020249

Supply (2)

2A2 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (RM-9600) 57112 2092284

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 2005060

(RM-SE)
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J Table 6-1. FSAS System Parts List
_ (Continued)

-Ref. Name of Part/' Mfr. Code Jan/Mil "

Design. Indent. DescriPtion Number Mfr's Part No. Notes

D Modem (5) 57112 2092284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A4 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (8) _57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A5 C Modem Enclosure 57112 2005060

(RM-SE)

r D Modem (4) '57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-02

Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel
3A3

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04
Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3A10 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy. 97871 401-37145-02
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Table 6-1. FSAS System Parts List
(Continued) --_-

Ref. Name of part/ Mfr']-Code Jan-/Mil

Design. Indent. DescriptioD Number .......Mfr's .part. No. Notes

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05 J
i

3W4 C +12V Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

3W6 C +5V Cable 97871 401-36715-06

3W7 C Mux Int Pwr 97871 401-37172-01

3W8 Cable

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control 97871 401-36785-01
Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01
Cable

3W13 C Mux interface 97871 401-37142-01

3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable

3W16 C AC Supply Cable 97871 401-36786-01

3W17 C AC Control 97871 401-36785-01
Cable

I · i.......
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i Table 6-1. FSAS System Parts List
' _-" (Continued)

Ref. ' I Name of Part/ Mfr. Cod e Jan/Mil

Design. Indent. ! Description Number Mfr's Part No. Notes

3W19 C Blower Cable 97871 401-37241-01

3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22

3W23
3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 401-42690-02

B FSDPS 97871 401-37729-01

Peripheral

Group

B Cable Set 97871 401-42698-04

(WS00)

W901- B Cable 97871 401-37273-09
W928

W945- B Cable 97871 401-37273-07
W948

W949- B Cable 97871 401-37273-04
W978

W991 B Cable 97871 401-37273-14
W992

W993 B Cable 97871 401-37203-05

w994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

A FSDPS 197871 401-37617-05

UNIT 1 B Communications 97871 401-37622-03

Switching Rack
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Table 6-1. FSAS System Parts List
(Continued)

Ref. Name of Part/' Mfr. Code Jan/Mil

Design. Indent. Description . Number Mfr's Part No. Notes

1Al C Coded Time 56738 60DC
Source

lA2 C Coded Time 97871 401-37207-01
Source
Interface

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01
Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel '"

lA8 C Digital Patch 25064 157-002C-00
Panel

lA9 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01

1Wi-iW2 C CTS Cable 97871 401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-03

Equipment Rack

2Al C Modem Enclosure 57112 2005060
(BM-SE)
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Table 6-1. FSAS System Parts List

.......· (Continued)

Ref. I Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

D Modem (RM-800) 57112 1020377
i

D Modem (RM-208) 57112 2082278

D Modem (RM-A/0) 57112 1020364

D Modem Power 57112 1020249

Supply (2)

2A2 C Modem Enclosure 57112 2005060
(RM-8E)

I

D Modem (RM-9600) 57112 2092264

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

....... 2A3 C Modem Enclosure 57112 2005060
(RM-SE)

D Modem (5) 57112 2092284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A4 C Modem Enclosure 57112 2005060
(RM-8E)

D Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A5 C Modem Enclosure 57112 2005060
(BM-SE)

D Modem (4) 57112 2092284

(RM-SE)

i
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Table 6-1. FSAS System Parts List

(Continued) _.

Ref. Name of Part/ Mfr. Code Jan/Mil'

Design.., Indent. Description Number Mfr's Part No, ,Notes

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-02

Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel
3A3

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04
Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3Al0 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy. 97871 401-37145-02

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C ,:PowerSupply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C +12v Cable 97871 401-36715-02 ,

3W5 C -12v Cable 97871 401-36715-04

3W6 C +5V Cable 97871 401-36715-06
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Table 6-1. FSAS System Parts List
"_ (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mii -

Design. Indent. Description Number Mfr's Part No. Notes

3W7 C Mux Int Pwr 97871 401-37172-01
3W8 Cable

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control 97871 401-36785-01
Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01
Cable

3W13 C Mux Interface 97871 401-37142-01
3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable

3W16 C AC Supply Cable 97871 401-36786-01

3W17 C AC Control 97871 401-36785-01
Cable

3W19 C Blower Cable 97871 401-37241-01
3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22
3W23
3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 401-42690-02

B FSDPS 97871 401-37729-01
Peripheral
Group

B Cable Set 97871 401-42698-05
(ws00)
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Table 6-1. FSAS System Parts List
(Continued) .-

Ref. Name of Part/ Mfr. Code Jan/Mil
Design. Indent. Description Number Mfr's Part No. Notes

W901- B Cable 97871 401-37273-09

W932

W945- B Cable 97871 401-37273-07

W948

W949- B Cable 97871 401-37273-04

W978

W991 B Cable 97871 401-37273-14

W992

W993 B Cable 97871 401-37203-05

W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

A FSDPS 97871 401-37617-06

UNIT 1 B Communications 97871 401-37622-03

Switching Rack

1Al C Coded Time 56738 60DC

Source

lA2 C Coded Time 97871 401-37207-01 I

Source

Interface

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01

Assembly

lA5 C Digital Patch 25064 [157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel

r-
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Table 6-1. FSAS System Parts List
........ (Continued)

Ref. Name of Part/ Mfr. code Jan/Mil

Design. Indent. Description Number .. Mfr's Part No. Notes

lA8 C Digital Patch 25064 157-002C-00
Panel

lA9 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01

1WI-iW2 C CTS Cable 97871 401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-04

Equipment Rack

_ 2Al C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (RM-800) 57112 1020377

D Modem (RM-208) 57112 2082278

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 1020249

Supply (2)

2A2 C Modem Enclosure 57112 2005060

(_-SE)

D Modem (RM-9600) 57112 2092284

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 2005060

(RM-SE)
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Table 6-1. FSAS System Parts List
(Continued) ..

Ref. ...., Name of Part/ "Mfr. Code Jan/Mil --

Design. Indent. Description Number _ Mfr's Part No. Notes

D Modem (5) 57112 2092284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249
I

2A4 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A5 C Modem Enclosure 57112 2005060

(_-8E)

D Modem (8) 57112 2092284

(RM-9600) ....

D Power Supply 57112 1020249

2A6 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (4) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-03

Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel

3A3

3A4

3A5 C COTC Card Cage 97871 401-42600-01
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Table 6-1. FSAS System Parts List
(Continued)

Ref. Name o'f part/ Mfr. Code - jan/Mil

Design. .Indent. Description Number Mfr's Part No. Notes

3A6 C Mux Interface 97871 401-37170-04

Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3Al0 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy. 97871 401-37145-02

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C +12V Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

3W6 C +5V Cable 97871 401-36715-06

3W7 C Mux Int Pwr 97871 401-37172-01

3W8 Cable

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control 97871 401-36785-01
Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HF_Df-Lll 97871 401-42686-01
Cable
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Table 6-1. FSAS System Parts List
(Continued)

-Re'f,- Nam e of Part/ Mfr. Code Jan/Mil "

Design, Indent. Description Number.. Mfr's Part No, Notes

3W13 C Mux Interface 97871 401-37142-01
3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable

3W16 C AC Supply Cable 97871 401-36786-01

3W17 C AC Control 97871 401-36785-01
Cable

3W19 C Blower Cable 97871 401-37241-01
3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22

3W23
3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 ' Cable '--

B Tandem Group 97871 401-42690-02

B FSDPS 97871 401-37729-01

Peripheral

Group

B Cable Set 97871 401-42698-06
(ws00)

W901- B Cable :97871 401-37273-09
W936

W945- B Cable 97871 401-37273-07
W948

W949- B Cable 97871 401-37273-04
W982

W991 B Cable 97871 401-37273-14
W992

W993 B Cable 97871 401-37203-05
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Table 6-1. FSAS System Parts List
_...... (Continued)

Ref. Name of Part/ Mfr. COd e. Jan/Mil
Design. Indent. Description Number Mfr's Part No. Notes

W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

A FSDPS 97871 401-37617-07

I/NIT 1 B Communications 97871 401-37622-03
Switching Rack

1Al C Coded Time 56738 60DC
Source

lA2 C Coded Time 97871 401-37207-01
Source
Interface

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01
Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel

lA8 C Digital Patch 25064 157-002C-00
Panel

lA9 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 _ C AC Junction Box 97871 401-37231-01

---'x ......
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Table 6-1. FSAS System Parts List
(Continued) -.

Ref. ' Name of Par%/ Mfr. COde Jan/Mil

Desiqn. Indent. Description Number Mfr's Part No. Notes

1Wi-iW2 C CTS Cable 97871 401-36743-01

1W3 C Comm. Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-04

Equipment Rack

2Al C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (RM-800) 57112 1020377

D Modem (RM-208) 57112 2082278

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 1020249

Supply (2)

2A2 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem (RM-9600) 57112 2092284

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (5) 57112 2092284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A4 C Modem Enclosure 57112 2005060

(RM-8E)
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Table 6-1. FSAS System Parts List
_" (Continued)

Ref. Nam e Of Part/ Mfr. COde Jan/Mil

Design. Indent. ' Description Number Mfr's Part No. Notes

D 'Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A5 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A6 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (4) 57112 2092284

(RM-9600)

_ D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-03

Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel

3A3

3A4

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04

Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3A10 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy. 97871 401-37145-02
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Table 6-1. FSAS System Parts List
(Continued) _-_

Ref. ' Name of Part/ Mfr. Code 'Jan/Mil

Design, Indent. Description Number Mfr's Part No. Notes

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05
I

3W4 C +12V Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

3W6 C +5V Cable 97871 401-36715-06

3W7 C ,Mux Iht Pwr 97871 401-37172-01

3W8 Cable

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control 97871 401-36785-01
Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01
Cable

3W13 C Mux Interface ,97871 401-37142-01

3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable

3W16 C AC Supply Cable 97871 401-36786-01

3W17 C 'AC Control 97871 401-36785-01

Cable
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Table 6-1. FSAS System Parts List
_-' (Continued)

Ref. Name of-Part/ Mfr. code Jan/Mil

Design_ Indent. ..Descriptio n Number Mfr's Part No: Notes

3W19 C Blower Cable 97871 401-37241-01
3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22

3W23

3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 401-42690-02

B FSDPS 97871 401-37729-01

Peripheral

Group

B Cable Set 97871 401-42698-07

(W800)

W901- B Cable 97871 401-37273-09
W940

W945- B Cable 97871 401-37273-07
W948

W949- B Cable 97871 401-37273-04
W986

W991 B Cable 97871 401-37273-14
W992

W993 B Cable 97871 401-37203-05

W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08

A FSDPS 97871 401-37617-08

UNIT 1 B Communications 97871 401-37622-04

Switching Rack
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Table 6-1. FSAS System Parts List
(Continued) .--

Ref, - Name of Bart/ Mfr, Code Jan/Mil

Design, Indent, Description N_u=mber Mfr's Part No, Notes

1Al C Coded Time 56738 60DC
Source

lA2 C Coded Time 97871 401-37207-01
Source
Interface

lA3 C Coded Time 56738 60DC
Source

lA4 C Thermal Alarm 97871 401-37155-01

Assembly

lA5 C Digital Patch 25064 157-002C-00
Panel

lA6 C Digital Patch 25064 157-002C-00
Panel

lA7 C Digital Patch 25064 157-002C-00
Panel

I

lA8 C Digital Patch 25064 157-002C-00
Panel

lA9 C Digital Patch 25064 157-002C-00
Panel

1Al0 C Digital Patch 25064 157-002C-00
Panel

1All C Disk Drive 15476 RL01-AK/RL02-AK

1Al2 C Outlet Strip 22012 602

1Al6 C AC Junction Box 97871 401-37231-01

1WI-IW2 C _CTS Cable 97871 401-36743-01

1W3 C Comm, Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-37623-05

Equipment Rack

j_--.
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Table 6-1. FSAS System Parts List
'--" (Continued)

Ref. Name of Part/ Mfr. COde Jan/Mil

Design. Indent. Description, i Number Mfr's Part No. Notes

2Al C Modem Enclosure 57112 2005060

!(RM-SE)

D Modem (RM-800) 57112 1020377

D Modem (RM-208) 57112 2082278

D Modem (RM-A/O) 57112 1020364

D Modem Power 57112 ;1020249

Supply (2)

2A2 C Modem Enclosure 57112 2005060

(RM-8E)

D Modem 57112 RM-9600

D Modem 57112 RM-9600E FP

.-._ D Power Supply 57112 1020249

2A3 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (5) 57112 2092'284

(RM-9600)

D Modem 57112 2092842

(RM-9600E FP)

D Power Supply 57112 1020249

2A4 C Modem Enclosure 57112 2005060

(BM-SE)

D Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A5 C Modem Enclosure 57112 2005060

(RM-SE)

[
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' Table 6-1. FSAS System Parts List
(Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Descripti0n .Number Mfr's Part No. Notes

D Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249
I

2A6 C Modem Enclosure 57112 2005060

(RM-SE)

D Modem (8) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A7 C Modem Enclosure 57112 2005060

(aM-SE)

D Modem (4) 57112 2092284

(RM-9600)

D Power Supply 57112 1020249

2A16 C AC Junction Box 97871 401-37231-03

UNIT 3 B COTC Processor 97871 401-37624-03

Rack

3Al C Analog Patch 56657 153-020-12VF-M1
3A2 Panel
3A3

3A4

3A5 C COTC Card Cage 97871 401-42600-01

3A6 C Mux Interface 97871 401-37170-04

Panel

3A9 C Serial I/O Assy 97871 401-37274-01

3A10 C Kybd. J-Box 97871 401-37179-07

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assy, 97871 401-37145-02
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Table 6-1. FSAS System Parts List
_-" (Continued)

Ref. '"Name of Part/ Mfr. Code '- Jan/Mil

Design. Indent. Descripti,on_ Number Mfr's Part. No. Notes

3A18 C Thermal Sensor 97871 401-37216-02

3A19 C Thermal Sensor 97871 401-37204-01

3PS5 C Power Supply 97871 401-36716-01
3PS6

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C +12V Cable 97871 401-36715-02

3W5 C -12V Cable 97871 401-36715-04

3W6 C +5v Cable 97871 401-36715-06

/--. 3W7 C Mux Int Pwr 97871 401-37172-01
3W8 _Cable

3W9 C AC Supply Cable 97871 401-36786-01

3W10 C AC Control 97871 401-36785-01

Cable

3Wll C Interprocessor 97871 401-37958-01
Bus Cable

3W12 C DMA/HEX-Lll 97871 401-42686-01
Cable

3W13 C Mux Interface 97871 401-37142-01

3W14 Cable

3W15 C Kybd J-Box 97871 401-36773-01
Cable

3W16 ' C AC Supply Cable 97871 401-36786-01

3W17 C AC Control 97871 401-36785-01

Cable

/
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Table 6-1. FSAS System Parts List
(Continued)

Ref. Name'of Part/ Mfr. 'Code jan/Mil I

Design. Indent. Description Number Mfr's Part No. Notes

3W19 C Blower Cable 97871 401-37241-01
3W20

3W21 C OTF/Cache Cable 97871 401-42685-01
3W22

3W23
3W24

3W25 C Analog Patch 97871 401-37594-08
3W26 Cable

B Tandem Group 97871 401-42690-02

B FSDPS 97871 401-37729-01

Peripheral
Group

B Cable Set 97871 401-42698-07

(WS00)

W901- B Cable 97871 401-37273-09 .....
W944

w945- B Cable 97871 401-37273-07
W948

W949- B Cable 97871 401-37273-04
W990

W991 B Cable 97871 401-37273-14
W992

W993 B Cable 97871 401-37203-05

W994 B Cable 97871 401-37203-02

W997 B Cable 97871 401-37273-08
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Table 6-1. M1FC FSAS System Parts List
......_ (Continued)

Ref. Nam e of Part/ Mfr. Code i Jan/Mil
Design. Indent. i Description Number j Mfr's Part No. Notes

A AFSS 97871 401-37618-01

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

1Al C Thermal Alarm 97871 401-37155-01

lA2 C Analog Patch 56657 153-020-12VF-M1
Panel

lA3 C :Digital Patch 25064 157-011-00
lA4 :Panel

i

1A61A5 C Disk Drive 15476 RL01-AK/RL02-AK
lA7 Ii

1Al6 C AC Junction Box 97871 ,401-37231-01
I

_. UNIT 2 B Communications 97871 401-37615-01
Processor Rack

2Al C MSD Enclosure 57112 2005061
(RM-4E)

2A1A1- D Modem Sharing 57112 2005064
2A1A4 Device

2A2 C MSD Enclosure 57112 2005061
(R_-4E)

2A2A1- D Modem Sharing 57112 2005064
2A2A3 Device

2A3 C Modem Enclosure 57112 2005060
(Ra-8E)

2A3A3 D Modem (RM-208) 57112 2082278

2A3A4 D Modem (RM-A/O) 57112 1020364

2A3A5- D Modem (RM-9600) 57112 2092284
2A3A8

2A4 C Dual Comm Proc 97871 401-37999-04

CardCage
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Des_qn. Indent:. Description Number Mfr's Part No. Notes

A AFSS 97871 401-37618-01

UNIT 1 B Communications 97871 401-37614-01
Equipment Rack

1Al C Thermal Alarm 97871 401-37155-01

lA2 C Analog Patch 56657 153-020-12VF-M1
Panel

lA3 C Digital Patch 25064 157-011-00
lA4 Panel

lA5 C Disk Drive 15476 RL01-AK/RL02-AK
lA6
lA7

1Al6 C AC Junction Box 97871 401-37231-01
I

UNIT 2 B Communications 97871 401-37615-01 _
Processor Rack

2Al C MSD Enclosure 57112 2005061
(RM-4E)

2A1A1- D Modem Share 57112 2005064
2A1A4 Device

2A2 C MSD Enclosure 57112 2005061
(RM-4E)

2A2A1- D IModem Share 57112 2005064
2A2A3 Device

2A3 C Modem Enclosure 57112 2005060
(BM-SE)

2A3A3 D Modem (RM-208) 57112 2082278

2A3A4 D Modem (BM-A/O) 57112 1020364

2A3A5- D Modem (RM-9600) 57112 2092284
2A3A8

2A4 C Dual Comm Proc 97871 401-37999-04
CardCage --

_. -,,
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Table 6-1. M1FC FSAS System Parts List
_" (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. .Description Number Mfr's Part No. Notes

2W9 C PCM DC Pwr 97871 401-36786-01

Cable
I

2W10 C +5V Cable 97871 401-36715-06

2Wll C -12V Cable 97871 401-36715-04

2W12 C +12V Cable 97871 401-36715-01

2W13 C Interprocessor 97871 401-37958-01
Bus Cable

2W14- C Mux Buildup 97871 401-38072-01
2W17 Cable

2W18- C Mux IF Power 97871 401-37172-01

2W21 Cable

2W22 C PCM AC Power 97871 401-36785-02

---, Cable

2W23- C Mux Buildup 97871 401-38072-02
2W26 Cable

2W27 C Interprocessor 97871 401-37958-01
2W28 Bus Cable

2W29- C Mux Buildup 97871 401-38072-03
2W32 Cable

2W33 C -12V Cable 97871 401-36715-03

2W34 C +12V Cable 97871 401-36715-01

2w35 C +5v Cable 97871 401-36715-05

2W36 C PCM DC Pwr 97871 401-36786-01

Cable

2W37 C MSD Cable 97871 401-39128-01

2W38 C MSD Cable 97871 401-39135-01

2W39 C MSD Cable 97871 401-39142-01
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Table 6-1. M1FC FSAS System Parts List
(Continued)

-Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

2W40 C MSD Cable 97871 401-39129-01

2W41 C MSD Cable 97871 401-39136-01

2W42 C MSD Cable 97871 401-39143-01

2W43 C MSD Cable 97871 401-39130-01

2W44 C MSD Cable 97871 401-39137-01

2W45 C MSD Cable 97871 401-39144-01

2W46 C MSD Cable 97871 401-39131-01

2W47 C MSD Cable 97871 401-39138-01

2W48 C MSD Cable 97871 401-39145-01

2W49 C MSD Cable 97871 401-39132-01

2W50 C MSD Cable 97871 :401-39139-01

2W51 C MSD Cable 97871 401-39146-01
I

2W52 C MSD Cable 97871 401-39133-01

2W53 C MSD Cable 97871 401-39140-01

2W54 C MSD Cable 97871 401-39147-01

2W55 C MSD Cable 97871 401-39134-01

2W56 C MSD Cable 97871 401-39141-01

2W57 C MSD Cable 97871 401-39148-01

2W58- C MSD Power Cord 97871 10096

2W64 Cable

2w67 C Line Printer 97871 401-42624-01

2W68 Adapter Cable
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Table 6-1. M1FC FSAS System Parts List
...._ (Continued)

Refl .... Name of-Part/ Mfr' 'Code Jan/Mil

Design. Indent. Description Number . Mfr's Part No. Notes

T/NIT 3 B Position 97871 401-37616-01
Processor Rack

3Al C Position 97871 401-37999-01
Processor Card

Cage

3A2 C Memory "A" Card 97871 401-37999-02
Cage

3A3 C Memory "B" Card 97871 401-37999-06
Cage

3A4 C Position 97871 401-37999-01
Processor Card

Cage

3A8 C Serial I/O 97871 401-37274-02
3A9 Panel

3A10 · C Keyboard J-Box 97871 401-37179-08

3A16 C AC Junction Box 97871 401-37321-02

3A17 C Blower Assembly 97871 401-37145-02

3A18 C Thermal Alarm 97871 401-37216-02
Sensor

3PS1 C Power Supply 97871 401-36716-01
3PS3
3PS5
3PS7

3S1 C DC Power Switch 97871 401-37916-01

3W1 C +12V Cable 97871 401-36715-01

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 401-36715-05

3W4 C A/C Supply 97871 401-36786-01
Cable
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Table 6-1, M1FC FSAS System Parts List
(Continued)

Ref. ' Name o f Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part.No. Notes

3W5 C AC Control 97871 401-36785-03

Cable

3W6 C +12V Cable 97871 401-36715-01

3W7 C -12V Cable 97871 401-36715-01

3W8 C +5V Cable 97871 401-36715-05

3W9 C A/C Supply 97871 401-36786-01
Cable

3W10 C AC Control 97871 401-36785-03

Cable

3Wll C +12V Cable 97871 401-36715-01

3W12 C -12V Cable 97871 '401-36715-03

3W13 C +5V Cable 97871 401-36715-05

3W14 C A/C Supply 97871 401-36786-01
Cable

3W15 C A/C Control 97871 401-36785-02
Cable

3W16 C +12V Cable 97871 401-36715-01

3W17 C -12V Cable 97871 401-36715-03

3W18 C +5V Cable 97871 401-36715-05

3W19 C A/C Supply 97871 401-36786-01
Cable

3W20 C iA/C Control 97871 401-36785-01
Cable

3W21 C Fan Power Cable 97871 401-37241-01

3W22

3W23 C DC Switch Cable 97871 401-37927-01

3W25
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Table 6-1. M1FC FSAS System Parts List
_, (Continued)

Ref. Na_ne of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

3W27 C Power Term 97871 401-37914-01

Cable

3W28 C Keyboard J-Box 97871 401-36773-01
3W31 Cable

3W32- C OTF Bus Cable 97871 401-37995-01
3W35

3W40-

3W43

B Peripheral 97871 401-37275-01

Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04

Cable

W903 B Thermal Alarm 97871 401-37203-02

Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
w915 Cable

w916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W930- B Disk Drive 97871 BC06R-06

W932 Cable
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Table 6-1. M1FC FSAS System Parts List
(Continued) ,_

-Ref, Name of Part/ Mfr, Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W945 B DMA Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01

A AFSS 97871 401-37618-02

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

UNIT 3 B Position 97871 401-37616-02
Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

i

W903 B Thermal Alarm 97871 401-37203-02
Cable

W906- B Analog Patch 97871 401-37273-03
W909 _Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable
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Table 6-1. M1FC FSAS System Parts List
......,, (Continued)

_ef_ Name 'of Part/ Mfr. Code Jan/Mil

Desiqn. Indent. DescriDtion Number Mfr's Part NO: Notes

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W930- B Disk Drive 15476 BC06R-06

W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W939 B DMA Cable 97871 401-37977-01

..... W940 B DMA Cable 97871 401-37980-01

W945 B DMA Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01

A AFSS 97871 401-37618-03

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

UNIT 2 B Communications 97871 401-37615-01

Processor Rack

UNIT 3 B Position 97871 401-37616-02
Processor Rack

I

B Peripheral 97871 401-37275-01

Group

W901 B Thermal Alarm 97871 401-37203-02

Cable
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Table 6-1. M1FC FSAS System Parts List
(Continued)

'-Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Dgscription Number Mfr's Part No. Notes

W902 B Thermal Alarm 97871 401-37203-04
Cable

i

W903 B Thermal Alarm 97871 401-37203-02
Cable

W906- B Analog Patch j97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W930- B Disk Drive 97871 BC06R-06
W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W945 B DM3_ Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01
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Table 6-1. M1FC FSAS System Parts List
_-- (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design, Indent. Description Number Mfr's Part No. Notes

A AFSS 97871 401-37618-04

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

UNIT 2 B Communications 97871 401-37615-01

Processor Rack

UNIT 3 B Position 97871 401-37616-04
Processor Rack

B Peripheral 97871 401-37275-01

Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W930- B Disk Drive 15476 BC06R-06

W932 Cable

i
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Table 6-1, M1FC FSAS System Parts List
(Continued) ..

'Ref, 'Name of Part/ Mfr, Code jan/Mil

Design, Indent, Description Number Mfr's Part No, Notes

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W945 B DMA Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01

A AFSS 97871 ,401-37618-05

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

UNIT 3 B Position 97871 401-37616-03
Processor Rack

UNIT 4 B Position 97871 401-37616-02
Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 i B ,'ThermalAlarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

J

W904 B Thermal Alarm 97871 401-37203-03
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable
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Table 6-1. M1FC FSAS System Parts List
...._ (Continued)

Ref. " Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description . N_,.er Mfr's Part No. Notes

W910 B Analog Patch 97871 401-37273-06
Cable

Wgll- B 'Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

i

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W926 B Digital Panel 97871 401-37126-03
W927 Cable

W930- B Disk Drive 15476 BC06R-06

..... W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01

W939 B IDMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W941 B DMA Cable 97871 401-37983-01

W942 B DMA Cable 97871 401-37986-01

W945 B DMA Cable 97871 401-37978-01
I

W946 B DMA Cable 97871 401-37981-01

W947 B DM3% Cable 97871 401-37984-01

--_ W948 B DMA, Cable 97871 401-37987-01
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref, '...... Name of Part/ Mfr. cone .... Jan/Mil
Design. Indent. Descriptiqn Number Mfr's Part No. Notes

A AFSS 97871 401-37618-06

UNIT 1 B Communications 97871 401-37614-01
Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
IProcessor Rack
I

UNIT 3 B iPosition 97871 401-37616-03
UNIT 4 Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

W904 B Thermal Alarm 97871 401-37203-03
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

t-
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Table 6-1. M1FC FSAS System Parts List
_'.... (Continued)

'Ref. '" ''Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description ,_Number Mfr's..Part No. Notes

W926 B Digital Panel '97871 401-37126-03
W927 Cable

W930- B Disk Drive 15476 BC06R-06

W932 Cable

W933 B ,DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

w935 B DMA Cable 97871 401-37982-01
I

W936 B DMA Cable 97871 401-37985-01

W939 B DMA Cable 97871 401-37977-01

w940 B DMA Cable 97871 401-37980-01

W941 B DMA Cable 97871 401-37983-01

W942 B DMA Cable 97871 401-37986-01

W945 B DMA Cable 97871 401-37978-01 ·

W946 B DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

W948 B DMA Cable 97871 401-37987-01

A AFSS 97871 401-37618-07

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

UNIT 2 B Communications 97871 401-37615-01

Processor Rack

UNIT 3 B Position 97871 401-37616-03
Processor Rack

UNIT 4 B Position 97871 401-37616-04

Processor Rack
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent, Description Number Mfr's Part No. Notes

B Peripheral 97871 401-37275-01

Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

W904 B Thermal Alarm 97871 401-37203-03
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B iDigital Panel 97871 401-37126-02
W925 Cable

W926 B Digital Panel 97871 401-37126-03
W927 Cable

W930- B Disk Drive 15476 BC06R-06

W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01
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Table 6-1. M1FC FSAS System Parts List
........ (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil -
Design. Indent. Description Number .Mfr°s Part No. Notes

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W941 B DMA Cable 97871 401-37983-01

W942 B DMA Cable 97871 401-37986-01

W945 B DMA Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

W948 B DMA Cable 97871 401-37987-01

A AFSS 97871 401-37618-08

UNIT 1 B Communications 97871 401-37614-01
Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

UNIT 3 B Position 97871 401-37616-04
Processor Rack

UNIT 4 B Position 97871 401-37616-04
Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable
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Table 6-1, M1FC FSAS System Parts List

(Continued)

Ref. - Name of Part/ Mfr_ Code Jan/Mil

Desiqn. Indent. Description Number Mfr's Part No. Notes

W903 B Thermal Alarm 97871 401-37203-02
Cable

W904 B Thermal Alarm 97871 401-37203-03
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W926 B :Digital Panel 97871 401-37126-03
W927 Cable

W930- B Disk Drive 15476 BC06R-06
w932 Cable

I

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W941 B DMA Cable 97871 401-37983-01

.... i .......
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Table 6-1. M1FC FSAS System Parts List
'_-- (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's. Part No. Notes

W942 B DMA Cable 97871 401-37986-01

W945 B DMA Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

W948 B DMA Cable 97871 401-37987-01

A AFSS 97871 401-37618-09

UNIT 1 B Communications 97871 401-37614-01
Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

..... UNIT 3 B Position 97871 401-37616-03
Processor Rack

UNIT 4 B Position 97871 401-37616-03
Processor Rack

UNIT 5 B Position 97871 401-37616-03
Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable
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Table 6-1. M1FC FSAS System Parts List
(Continued) _

Ref. Name of Part/ Mfr. Code Jan/Mil
Design. Indent_ Description N.umber Mfr's Part No. Notes

W903 B Thermal Alarm 97871 401-37203-02
Cable

W904 B Thermal Alarm 97871 _401-37203-03
Cable i

W905 B Thermal Alarm 97871 401-37203-04
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W926 B Digital Panel 97871 401-37126-03
W927 Cable

W928 B Digital Panel 97871 401-37126-04
W929 Cable

W930- B Disk Drive 15476 BC06R-06
W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01
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Table 6-1. M1FC FSAS System Parts List
'--" (Continued)

Ref. Name of Part/ Mfr. Code Jan/Mil -

Design. Indent. Description Number Mfr's Part No. Notes

W937 B DMA Cable 97871 401-37988-01

W938 B DMA Cable 97871 401-37991-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W941 B DMA Cable 97871 401-37983-01

W942 B DMA Cable 97871 401-37986-01

W943 B DMA Cable 97871 :401-37989-01

W944 B DMA Cable 97871 401-37992-01

W945 B DMA Cable 97871 401-37978-01

W946 B 'DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

w948 B DMA Cable 97871 401-37987-01

W949 B DMA Cable 97871 401-37990-01

w950 B DMA Cable 97871 401-37993-01

A AFSS 97871 401-37618-10

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack
i

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

UNIT 3 B Position 97871 401-37616-04
Processor Rack
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Table 6-1. M1FC FSAS System Parts List
(Continued) r

Ref. - N'ame of Part/ Mfr. Cod e Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

UNIT 4 B Position 97871 401-37616-03
Processor Rack

UNIT 5 B Position 97871 401-37616-03
Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

W904 B Thermal Alarm 97871 401-37203-03
Cable

W905 B Thermal Alarm 97871 401-37203-04
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W926 B Digital Panel 97871 401-37126-03
W927 Cable
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Table 6-1. M1FC FSAS System Parts List
· (Continued)

Ref. " Name of part/ Mfr. Code ' Jan/Mil --

Design. Indent. Description Number Mfr's Part No. Notes

W928 B rDigital Panel 97871 401-37126-04
W929 Cable

W930- B Disk Drive 15476 BC06R-06
W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01

W937 B DMA Cable 97871 401-37988-01

W938 B DMA Cable 97871 401-37991-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

w941 B DMA Cable 97871 401-37983-01

W942 B DMA Cable 97871 401-37986-01

W943 B DM_ACable 97871 401-37989-01

W944 B DMA Cable 97871 401-37992-01

W945 B DMA Cable 97871 401-37978-01

W946 B DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

W948 B DMA Cable 97871 401-37987-01

W949 B DMA Cable 97871 401-37990-01

W950 B DMA Cable 97871 401-37993-01
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref'.' - Name of Part/ Mfr. Code Jan/M_l "
Design. .Indent. Description Number Mfr's Part No. Notes

A AFSS 97871 401-37618-11

UNIT 1 B Communications 97871 1401-37614-01
Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

UNIT 3 B Position 97871 401-37616-04
Processor Rack

UNIT 4 B Position 97871 401-37616-04
Processor Rack

UNIT 5 B Position 97871 401-37616-03
Processor Rack

B Peripheral 97871 401-37275-01
Group

I

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

W904 B Thermal Alarm !97871 401-37203-03
Cable

W905 B Thermal Alarm 97871 401-37203-04
Cable

W906- B Analog Patch 97871 401-37273-03
W909 Cable

I

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. ' Nam e of Part/ Mfr. Code Jan/Mil --

Design. Indent. Description Number Mfr's Part No. Notes

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W926 B Digital Panel 97871 401-37126-03
W927 Cable

W928 B Digital Panel 97871 401-37126-04
W929 Cable

W930- B Disk Drive 15476 BC06R-06

W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01

W937 B DMA Cable 97871 401-37988-01

W938 B DMA Cable 97871 401-37991-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01

W941 B DMA Cable 97871 401-37983-01

W942 B DMA Cable 97871 401-37986-01

W943 B DMA Cable 97871 401-37989-01

W944 B DMA Cable 97871 401-37992-01

W945 B DMA Cable 97871 401-37978-01
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. Name of Part/ Mfr, Cod e Jan/Mil

Desig_ 7. Indent. Description Number Mfr's Part No, Notes
I

W946 B DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

W948 B DMA Cable 97871 401-37987-01

W949 B DMA Cable 97871 401-37990-01

W950 B DMA Cable 97871 401-37993-01

I A AFSS 97871 401-37618-12

UNIT 1 B Communications 97871 401-37614-01

Equipment Rack

UNIT 2 B Communications 97871 401-37615-01
Processor Rack

UNIT 3 B Position 97871 401-37616-04
Processor Rack

UNIT 4 B Position 97871 401-37616-04
Processor Rack

UNIT 5 B Position 97871 401-37616-04
Processor Rack

B Peripheral 97871 401-37275-01
Group

W901 B Thermal Alarm 97871 401-37203-02
Cable

W902 B Thermal Alarm 97871 401-37203-04
Cable

W903 B Thermal Alarm 97871 401-37203-02
Cable

I

W904 B Thermal Alarm 97871 401-37203-03
Cable

W905 B Thermal Alarm 97871 401-37203-04
Cable
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t .....· Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. Name Of Part/ Mfr-. Code Jan/Mil

Design. Indent. DescriDtion Number Mfr's Part No. Notes

W906- B Analog Patch 97871 401-37273-03
W909 Cable

W910 B Analog Patch 97871 401-37273-06
Cable

W911- B Digital Panel 97871 401-37273-02
W915 Cable

W916- B Digital Panel 97871 401-37273-01
W920 Cable

W921- B Digital Panel 97871 401-37126-01
W923 Cable

W924 B Digital Panel 97871 401-37126-02
W925 Cable

W926 B Digital Panel 97871 401-37126-03
_- W927 Cable

W928 B Digital Panel 97871 401-37126-04
W929 Cable

W930- B Disk Drive 15476 BC06R-06
W932 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01

W935 B DMA Cable 97871 401-37982-01

W936 B DMA Cable 97871 401-37985-01

W937 B DMA Cable 97871 401-37988-01

W938 B DMA Cable 97871 401-37991-01

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01
i

W941 B DMA Cable 97871 401-37983-01
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. Nam e of Par't/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part NO. Notes
I

W942 B DMA Cable :97871 401-37986-01

W943 B DMA Cable 97871 401-37989-01

W944 B DMA Cable 97871 401-37992-01

W945 B DMA Cable 97871 401-37978-01
i

W946 B DMA Cable 97871 401-37981-01

W947 B DMA Cable 97871 401-37984-01

W948 B DMA Cable 97871 401-37987-01

W949 B DMA Cable 97871 401-37990-01

W950 B DMA Cable 97871 401-37993-01
J

I
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Table 6-1. M1FC FSAS System Parts List
"_' (Continued)

Ref." , Name of Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

A AWP 97871 401-12300-01

UNIT 1 B Communications 97871 401-12301-01

Equipment Rack

1Al C Coded Time 56738 60DC

Source

lA2 C CTS Interface 97871 401-37207-01

lA3 C Coded Time 56738 60DC

Source

lA4 C Thermal Alarm 97871 401-37207-01

lA5- C Digital Patch 25064 157-002C-00
lA7 Panel

lA8 C 'Disk Drive 15476 RL01-AK/RL02-AK

.... lA9

1Al0 C Multiple Outlet 22012 602

Strip

1Al6 C AC Junction Box 97871 401-37231-01

1W1 C CTS Cable 97871 401-36743-01

1W2

1W3 C Comm Cable 97871 401-37273-12

UNIT 2 B Communications 97871 401-12302-01

Processor Rack

2Al C Analog Patch 56657 153-020-12VF-M1
2A2 Panel

2A3 C Modem Enclosure 57112 2005060

(RM-8E)

2A3A1- D Modem 57112 2092842

2A3A8 (RM-9600E FP)

2A4 C Modem Enclosure 57112 2005060

(RM-8E)
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Table 6-1. M1FC FSAS System Parts List
(Continued) ,_-.

Ref. Name of Part/ .....Mfr. Code Jan/Mil'

Design. Indent. DescriPtion Number-- Mfr's Part No. Notes

2A4A1- D Modem (RM-9600) 57112 2092284
2A4A8

2A5 C Modem Enclosure 57112 2005060

(RM-SE)

2A5A7 D Modem 57112 2092842

(RM-9600E FP)

2A5A8 D Modem (RM-9600) 57112 2092284

2A6 C Card Cage 97871 401-37999-04

2A8 C Multiplexer 97871 401-37170-01

Interface

2A9 C Multiple Outlet 22012 602

2A10 Strip

2A16 C AC Junction Box 97871 401-37231-02

2A17 C Blower Assembly 97871 401-37145-02

2A18 C Thermal Sensor 97871 401-37216-02

2A19 C Thermal Sensor 97871 401-37204-01

2PS5 C Power Supply 97871 401-36716-01
2PS6

2W1 C +12V Cable 97871 401-36715-01

2W2 C -12V Cable 97871 401-36715-03

2W3 C +5V Cable 97871 1401-36715-05

2W4 C AC Supply Cable 97871 401-36786-01

2W5 C AC Control 97871 401-36785-01

2W8 Cable

2W9 C AC Supply Cablei97871 401-36786-01

2W10 C +5V Cable 97871 401-36715-06
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II Table 6-1. M1FC FSAS SystemParts List
1

'- (Continued)

'Ref. Name of Part/ Mfr. code Jan/Mil

Desiqn. Indent. Description . Number Mfr's Part No. Notes

2Wll C -12V Cable 97871 401-36715-04

2W12 C +12V Cable 97871 401-36715-02

2W27 C Interprocessor 97871 401-37958-01
2W28 Bus Cable

UNIT 3 B Position 97871 401-12303-01
Processor Rack

3Al C Position 97871 401-37999-01
Processor Card
Cage

3A2 C Memory "A" 97871 401-37999-02
Card Cage

3A3 C Memory "B" 97871 401-37999-06
Card Cage

3A4 C Position 97871 401-37999-01
Processor Card
Cage

3A8 C Serial I/O 97871 401-37274-02
3A9 Panel

3Al0 C Keyboard 97871 401-37179-08
Junction Box

3A16 C AC Junction Box 97871 401-37231-02

3A17 C Blower Assembly 97871 401-37145-02

3A18 C Thermal Alarm 97871 401-37216-02
Sensor

3PS1 C Power Supply 97871 401-36716-01
3PS3
3PS5
3PS7

3S1 C DC Power Switch 97871 401-37916-01

3W1 C +12V Cable 97871 401-36715-01
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Table 6-1. M1FC FSAS System Parts List
(Continued)

Ref. Name 03 Part/ Mfr. Code Jan/Mil

Design. Indent. Description Number Mfr's Part No. Notes

3W2 C -12V Cable 97871 401-36715-03

3W3 C +5V Cable 97871 1401-36715-05

3W4 C A/C Supply 97871 401-36786-01
Cable

3W5 C A/C Control 97871 401-36785-03
Cable

3W6 C +12V Cable 97871 401-36715-01

3W7 C -12V Cable 97871 401-36715-03

3W8 C +5V Cable 97871 401-36715-05

3W9 C A/C Supply 97871 401-36786-01
Cable

3W10 C A/C Control 97871 401-36785-03
Cable

3Wll C +12V Cable 97871 401-36715-01

3W12 C -12V Cable 97871 401-36715-03

3W13 C +5V Cable 97871 401-36715-05
I

3W14 C A/C Supply 97871 401-36786-01
Cable

3W15 C A/C Control 97871 401-36785-02
Cable

3W16 C +12V Cable 97871 401-36715-01

3W17 C -12V Cable 97871 401-36715-03

3W18 C +5V Cable 97871 401-36715-05i

3W19 C A/C Supply 97871 401-36786-01
Cable
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Table 6-1. M1FC FSAS System Parts List
r--= (Continued)

kef. " Name of Part/ Mfr. Code Jan/Mil
Design_ Indent. Description Number Mfr's Part No. Notes

3W20 C A/C Control 97871 401-36785-01
Cable

3W21 C Fan Power Cable 97871 401-37241-01
3W22

3W23 C DC Switch Cable197871 401-37927-01
3W25

3W27 C Power 97871 401-37914-01
Terminator
Cable

3W28 C Kybd J-Box 97871 401-36773-01 I
3W31 Cable

3W32- C OTF Bus Cable 97871 401-37995-01
3W35
3W40-

_._ 3W43

B Tandem Group 97871 401-42690-04

B Peripheral 97871 401-12305-01
Group

B Cable Set 97871 401-42698-09
(ws00)

W904- B Digital Patch 97871 401-37273-09
W917 Panel Cable

W921 B Digital Patch 97871 401-37126-02
W922
W924
W925

W930 B Disk Drive 15476 'BC06R-06
W931 Cable

W933 B DMA Cable 97871 401-37976-01

W934 B DMA Cable 97871 401-37979-01
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Table 6-1. M1FC FSAS System Parts List

(Continued)
/

Ref. ' Na_ne of Part/ Mfr. code Jan/Mil
Number Mfr's Part No. Notes

Design. Indent. Description

W939 B DMA Cable 97871 401-37977-01

W940 B DMA Cable 97871 401-37980-01
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·- SECTI0N7

INSTALLATION,INTEGRATION,AND CHECKOUT

7,1GENERAL.-Each FSDPS, AWP, and AFSS is initially installed
Dy _-systems for the FAA. In the event that it becomes necessary
to change the equipment arrangement or location at a future date,
the following requirements and procedures are provided as a guide.

Installation, integration, and checkout procedures are provided
for a typical FSDPS, AWP, and AFSS system. It may be necessary to
refer to the M1FC FSAS Equipment Instruction Book, Ti 6490.37, or
to related manuals listed in table 1-1 for installation of

equipment that is mounted in racks containing other equipment.

7.2FSDPS/AWPOV_m_UOiO£_._A typical FSDPS/AWP system consists of
_ne items l_ste_ DeldW.

Item 1 - Central Processor Unit Cabinet 1
Item 2 - Controller Cabinet 1

Item 3 - Magnetic Tape Drives 2
_. Item 4 - Communications Switching Rack (FSDPS) 1

- Communications Equipment Rack (AWP) 1
Item 5 - Communications Equipment Rack (FSDPS) 1

- Communications Processor Rack (AWP) 1
Item 6 - COTC Processor Rack (FSDPS) 1

- Position Processor Rack (AWP) 1
Item 7 - DiskDrives 8
Item 8 - Input/Output Terminal (IOT) 1
Item 9 - Operations and Service Processor 2

(Includes Tandem 6530 CRT and 5520
printer for each OSP)

Item 10 - COTC/Local AFSS Terminals 2
Item 11 - Line Printers 2

7,2.1FSDPS/AWPSiteRetirements.-requirementsconsist
O_ electrlCal"an_ physical requirements.

The electrical requirements for a typical FSDPS/AWP is an
uninterruptible power source (UPS) of 225 amperes, 120/208 volts
and a power distribution panel with 42 possible single pole
breaker positions.

The required breakers for the power distribution panel are as
follows:

40 ampere, three pole - four each
_' 30 ampere, three pole - four each

30 ampere, single pole - three each
20 ampere, single pole - nine each
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NOTE

These breakers conform to FED-SPEC W-C-375.

A breaker arrangement for a typical FSDPS/AWP is shown in figure
7-1.

One additional power panel is required providing a 20 ampere,
single pole circuit breaker for the convenience outlets at the
base of the E-Systems configured cabinets.

An isolated ground plate is required in the vicinity of the main
power distribution panel. The wire connecting the ground point in
the equipment racks to the ground plate is insulated and at least
AWG #6 in size.

The physical requirements for an FSDPS/AWP consists of a floor
area of 28 feet by 26 feet. A basic floor plan for the FSDPS is
shown in figure 7-2, and a basic floor plan for the AWP is shown
in figure 7-3. The selected area must be maintained at an ambient
temperature of +15 to +32 degrees Celsius and a relative humidity
between 20 and 80 percent.

The physical characteristics of the FSDPS/AWP equipment are given
in table 7-1. Table 7-2 list the dimensions and clearance

requirements of the equipment along with maximum signal cable
lengths.

 A!.2SiteSurvey- area selected must meetabove requirements and be located when possible on a raised
floor. Examine existing distribution routes for signal, power,
and ground cables. Examine the amount of space available in cable
ladders, ducts, troughs, and conduits. Note existing sources for
power and grounds. Locate the demarcation point for telephone
circuits. Identify locations of existing convenience outlets.
Assess the available environmental control system capabilities.

Establish a floor plan layout (refer to figures 7-2 and 7-3).
Verify facility requirements. Identify desired equipment
locations. Determine routes for signal, control, power, and
grounding cables. Refer to table 7-1 and table 7-2 for equipment
parameters, limitations, and signal cable length restrictions.

7.2.3SignalCableR0utin.-Allsignalcablesprovided for
the _'SDPS/AWF wlli De run under a raised floor when possible. The
cables will enter and exit the subfloor plenum through holes cut
in the floor tiles.

Signal cables for peripherals will exit from the bottom of the
equipment racks to the subfloor and run along the subfloor in a
direct path to their destinations. No cable will exceed its
maximum allowable cable length.
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A B C
225 AMP 3 O

...... _ _ _-] BREAKER PANEL
W/42 SINGLE

208V 304 WIRE POLE CIRCUITS
60Hz PRIMARY POWER

I : " I I
mm

' I , _ 40A TANDEM CABINET2
TANDEMCABINET140A I , .

· _/'15 I I .;; _ 16 30A AMPEXDISKPAIR2AMPEX DISK PAIR 1 30A

AMPEX DISK PAIR 3 30A _ 22 30A AMPEXDISKPAIR4

· i

%31 ,' ---
COTCA/N 20A 25 ;: 26 20A COTCA/N

i
i

I
OSP20A 27 :: ! I

28 20A lOT

OSP 20A 29 ! I I ' 1 30 20A P300LINE PRINTER

_"' I 32 20A E-SYSTEMS CABINET CIRCUIT 1
SPARE20A 31

' _1 _ 34 30A E-SYSTEMS CABINET CIRCUIT 32 30A 33 II _"E-SYSTEMS CABINET CIRCUIT

SPARE20A 35 I I 36 20A P3OOLINEPRINTER· I

I ,_ 38

i

I I :: ! 1 4039

41 l _ !!
42

DS8818-26' N-BUS
10-20-88 M8

Figure 7-1. Typical M1FC FSDPS/AWP Breaker Arrangement
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Table 7-1. Equipment Parameters o

HEAT PWR/REQ'D POWER
NOMENCLATURE WEIGHT LBS. BTU/HR KVA PHASE

CPU CABINET 437 12,500 4.31 3
(4 PROCESSORS)

CONTROLLER CABINET 365 3,978 1.38 1

MAGNETIC TAPE DRIVE 399 1,365 0.50 1

COMMUNICATIONS EQUIPMENT 1,219 13,054 4.52 1
AND PROCESSOR RACKS

LINE PRINTER 185 2,187 0.94 1

DISK DRIVE (FSDPS) 465 5,800 2.00 3

INPUT/OUTPUT 22 1,024 0.35 1
TERMINAL

OPERATIONS AND SERVICE 180 222 0.08 1
PROCESSOR

COTC/LOCAL AFSS 80 550 0.38 1

TERMINALS (PAIR)

/
.m
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Table 7-2. Siting Limitations

DIMENSIONS
(INCHES) CLEARANCE(INCHES) MAXIMUM POWERCABLE NORMALCARTE

NOMENCLATURE H W D FRONT LEFT RIGHT REAR SIGNALCABLELENGTH (FEET) EGRESSPOINT

CPUCABINET 71.5 30.25 34.5 29 30 0 29 NOTAPPLICABLE NOTAPPLICABLE BOTTOM

CONTROLLERCABINET 71.5 30.26 34.5 29 0 0 29 NOTAPPLICABLE NOTAPPLICABLE BOTTOM

MAGNETICTAPEDRIVE 71.5 30.25 34,5 29 O O 29 NOTAPPLICABLE NOTAPPLICABLE BOTTOM

COMMUNICATIONS 70 22.5 38 21 O O 21 NOTAPPLICABLE NOTAPPLICA_iLE BOTTOM
EOUIPMENTRACK OR BACK

COMMUNICATIONS 70 22.5 38 2I 0 O 21 NOTAPPLICABLE NOTAPPLICABLE BOI_OM
SWITCHINGRACK ORBACK

COTCPROCESSORRACK 70 22.5 38 21 O O 21 NOTAPPLICABLE NOTAPPLICAdLE BDt-rOMORBACK

LtNEPRINTER 41 29.75 24.5 O 0 O 36 50 FEETFROM 9 BOTTOM
CONTROLLER-RS232C ORRACK

DISKDRIVE 36 21.75 34.;:] ::16 O O 36 25 FEETFROM 8 BOTTOM
i CONTROLLER

' INPUT/OUTPUTTERMINAL 36.5 22.5 16.6 0 0 O 12 50 FEETFROM 6 BACK
CONTROLLER

OPERATIONSAND 26.9 53,0 27.0 48 0 0 24 25 FEETFROM 15
SERVICEPROCESSOR CONIROLLER

COTC/LOCALAFSS 42.5 60 30 O O O O UP TO 1500 FEET DISPLAY9 BOTTOM
TERMINALS(PAIR) (CURRENTLOOP) KEYBOARD6 ORBACK
(DIMENSIONSSHOWN
AREFORGFETABLE)

ALPHANUMERICDISPLAY 12,5 14.75 15 0 0 0 O 1500FEETFROMDISPLAY 9 BACK
ELECTRONICSCABINET

_3

ALPHANUMERICKEYBOARD 3,5 16.25 lO 0 O 0 0 1500 FEETFROMDISPLAY 6 RACK H
ELECTRONICSCABINET

.,z)
o
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7,2,4 Cable ,,_ar_n_.-A_ signal cables provided with the '--_
k'SDFS/AWF Wlllcn enter or leave the equipment racks are marked
clearly within 10 centimeters of both ends and along the cable at
intervals not exceeding 5 meters.

7,2,5ElectricalPower-The FSDPS/AWP'requires a minimum
service capablty oE'45 KVA, 125 amperes per leg to ensure
satisfactory operation. This estimate of service capacity is
based on OEM handbooks and preliminary system design data. The
estimate also assumes the strict use of system start-up procedures
which require sequential equipment turn-on to prevent excessive
in-rush of current.

All power cables will be installed in accordance with the National
Electrical Code, and will be routed under the raised floor. All
branch circuits except one will originate at the required UPS
power panel. The single exception is a 20 ampere, single pole
circuit which will originate at the required GFE power panel
providing the utility power supply.

7,2,6Grounding.-A._g=_ w_r_w_ b_routedfromtheGFE
power_panel cM_ to the ground stud in the AC junction box located
in the back of the communications switching rack in the FSDPS or
communications equipment rack at the AWP. All other equipment _
circuits in the FSDPS/AWP will have a green wire the same size and
routed with its associated branch circuit wires from the

equipment's power source to the equipment. See figure 7-4.

Coaxial cables or shielded twisted pair cables will conduct the
signals between the FSDPS/AWP equipment racks and the peripheral
devices or the GFE telephone rack. The outer shields of these
cables are grounded within the equipment racks.

7,2,7 InstallationDrawings.-Wiring diagrams for the
lnalvi_ual _qulpment raCKs and schematic diagrams of individual
cables are included in the M1FC FSAS Equipment Instruction Book,
TI 6490.37.

7,2,8InstallationProcedures.-Thefollowing installation
pYoceG_'res ar'e _or a typi'cal _"SDPS/AWP which describes a typical
installation. Refer to Installation Drawings before proceeding.

7-8
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COMMUNICATIONS COMMUNICATIONS
COTC EQUIPMENT SWITCHING
RACK RACK RACK

401-37624 401-37623 401-37622
!l '

J TORACKMDUNTED AWG1Z
EQUIPMENT

AWG12

I TORACK

MOUNTED
EQUIPMENT PERBUSBAR

AWG10 AWG12 CABINET 12 CABINET

GROUNDSTUD GROUNDSTUD
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ACJUNCTIONBOX ACJUNCTIONBOX
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Figure 7-4. Typical FSDPS Grounding Scheme (Sheet 2 of 2)
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'NOTE

Any cable which is to be removed from equipment
must first be checked to ensure that it is

properly identified and tagged. When a cable is
to be reconnected to equipment, it must be
connected to the same connector from which it was
removed.

7,2,8,1TandemE ipmentInstallation
a. Verify site preparation. This includes verifying the

following:

(1) power distribution panels are installed, UPS and
utility;

(2) floor tiles are.cut for each equipment unit;

(3) Telephone demarcation rack installed; and

(4) CTS antennas installed.

b. Position precut floor tiles where equipment cabinets will
be placed.

c. Position equipment cabinets in desired location according
to floor plan layout.

I WkRNING I

Danger of High Voltage. Make sure all breakers, power
supplies, and controllers are turned off before
performing the following steps.

d. Install AC power wiring to magnetic tape cabinet 1.

e. Bolt CPU cabinet 2 to magnetic tape cabinet 1.

f. Install AC power wiring to CPU cabinet 2.

g. Bolt controller cabinet 3 to CPU cabinet 2.

h. Install AC power wiring to controller cabinet 3.

i. Bolt magnetic tape cabinet 4 to controller cabinet 3.

j. Install AC power wiring to magnetic tape cabinet 4.

k. Install AC power wiring to OSPs.

7-11
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1. Run self-tests on OSPs, including printers.

m. Install batteries in chargers.

n. Install power supplies and chargers in magnetic tape
cabinet 1.

o. Connect I/O channel between cabinets.

p Turn-on CPU cabinet AC breakers.

q Turn-on CPU 0 power supply and measure voltages.

r Turn-on CPU 1 Power Supply and measure voltages.

s Turn-on CPU 2 Power Supply and measure voltages.

t Turn-on CPU 3 power supply and measure voltages.

u Connect cable from OSP to PMI.

v Run general test diagnostic in CPU 0.

w. Run general test diagnostic in CPU 1.

x. Run general test diagnostic in CPU 2.

y. Ru_ general test diagnostic in CPU 3.

z Turn-on I/O power supply 1 and measure voltage.

aa Turn-on I/O power supply 2 and measure voltage.

ab Turn-on I/O power supply 3 and measure voltage.

ac Turn-on I/O power supply 4 and measure voltage.

ad Turn-on I/O power supply 5 and measure voltage.

ae Remove floor tiles along path from Ampex disk drives to
Tandem cabinets.

al. Remove floor tiles at rear of disk drives.

ag. Install disk drive data cables.

ah. Replace floor tiles except behind disk drives.

ai. Install disk controller cables.

aj. Install power cables to disk drives.

7-12
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ak. Apply power to disk pair 1.

al. Attach disk exerciser and check head alignment on disk
pair 1.

am. Install system disk on disk pair 1.

an. Power-up controller for disk pair 1.

ao. Apply power to disk pair 2.

ap. Attach disk exerciser and check head alignment on disk
pair 2.

aq Install system disk on disk pair 2.

ar Power-up controller for disk pair 2.

as Load operating system in CPU 0 using OSP.

at Load operating system in CPU 1 using OSP.

au Load operating system in CPU 2 using OSP.

av Load operating system in CPU 3 using OSP.

..... aw. Run SYSEX in all CPUs.

ax. Run DISCEX on Disk pair 1 in CPU 0,

ay. Run DISCEX on disk pair 2 in CPU 1.

az. Apply power to disk pair 3.

ba. Attach disk exerciser and check head alignment on disk
pair 3.

bb. Install system disk on disk pair 3.

bc Power-up controller for disk pair 3.

bd Run DISCEX on disk pair 3 in CPU 2.

be Connect tape controller cables.

bf Power magnetic tape 1 and mount scratch tape.

bg Power-up tape controller.

bh Run TAPEX on magnetic tape drive 1 in CPU 1.

7-13
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bi Power magnetic _ape drive 2 and mount scratch tape.

bj Power-up tape controller.

bk Run TAPEX on magnetic tape drive 2 in CPU 2.

bl Connect ASYNC controller cables.

bm Run ASYNCCI in CPU 2.

bn Connect display terminal on OSP 2 to each port and check.

bo Connect SYNC controller cables.

bp Connect communication cables to E-Systems racks.

bq Connect loopback cable to modems under test.

br Run ENVOYTST in CPU 0 for SYNC lines under test.

bs Power-up Printronix printers.

bt Connect cables to printers.

bu Run PRINTST in CPU 2.

7,2,8,2E-SystemsE ipmentInstallation-FSDPE

I wm  Ns I

Danger of high voltage. Make sure all breakers, power
supplies, and ON/OFF switches are off before performing
the following steps.

a. Place communications switching rack next to magnetic tape
drive cabinet 2.

b. Connect AC power to communications switching rack AC
J-Box.

c. Bolt communications equipment rack to communications
switching rack.

d. Connect AC power-feed to communications equipment rack.

e. Bolt position processor rack to communications equipment
rack.

f. Connect AC power-feed to position processor rack.

7-14
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g. Remove RL01/RL02 disk drive packing screws and head
restraint.

h Connect disk cable to communications processor.

i Connect internal IOT cables

j Connect internal modem cables

k Connect COTC video and keyboard cables.

1 Power-up AC J-Box and measure voltages.

m Plug disk drive into AC J-Box.

n Power-up disk drive.

0 Install system disk.

p Turn-on communications processor and verify CPU load.

q Run communications processor diagnostics.

r Remove printer cables from Tandem.

s Connect printer cables to patch panel.

__ t Connect all cables from patch panels to Tandem.

u At Tandem, run PRINTST to verify patch panel connection.

v Remove OSP cable from Tandem.

w Connect OSP cable to patch panel.

x At OSP, verify patch panel connection.

y. Connect TELCO cables from modem to patch panel.

z. Install loopback cable between modem 1 & 2.

aa. At Tandem, run ENVOYTST on SYNC controller 1.

ab. Connect OSP modem cable to patch panel.

7-15
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7,2,8,3E-SystemsEq ipmentInstallation-AWP

J WAR I G I

Danger of high voltage. Make sure all breakers, power
supplies, and ON/OFF switches are off before performing
the following steps.

a. Place Communications Equipment Rack next to magnetic tape
cabinet 2.

b. Connect AC Power to communications equipment rack AC
J-Box.

c. Bolt communications processor rack to communications
equipment rack.

d. Connect AC power-feed to communications processor rack.

e. Bolt position processor rack to communications processor
rack.

f. Connect AC Power-feed to position processor rack.

g. Remove RL01/RL02 Disk Drive packing screws and head
restraint.....

h. Connect disk cable to communications processor.

i Connect internal IOT cables

j Connect internal modem cables

k Connect COTC video and keyboard cables.

1 Power-up AC J-Box and measure voltages.

m Plug disk drive into AC J-Box.

n Power-up disk drive.

o Install system disk.

p. Turn-on communications processor and verify CPU load.

q. Run communications processor diagnostics.

r. Remove printer cables from Tandem.

7-16
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s Connect printer cables to patch panel.

t Connect all cables from patch panels to Tandem.

u At Tandem, run PRINTST to verify patch panel connection.

v Remove OSP cable from Tandem.

w Connect OSP cable to patch panel.

x At OSP, verify patch panel connection.

y Connect TELCO cables from modem to patch panel.

z Install loopback cable between modem 1 & 2.

aa At Tandem, run ENVOYTST on SYNC controller 1.

ab Connect OSP modem cable to patch panel.

7,3AFSSSYSTEM- t icalsystem consists oftheitems
Tzste_-below:

Item 1 - Communications Equipment Rack 1
Item 2 - Communications Processor Rack 1

.... Item 3 - Position Processor Rack 1 to 3

'Item 4 - Input/Output Terminal 1
Item 5 - Display Terminals up to 48
Item 6 - Line Printers 2

7,3,1AFSSSiteRequirements.-siteRequirements consist of
_ctricai ana phySlC_± req_rements.

The electrical requirements for the critical power require a power
distribution panel located in the equipment area of the AFSS. A
typical AFSS requires a 100 ampere, 120/240 volt single phase,
3-wire box with 12 breaker positions.

NOTE

These breakers conform to FED-SPEC-W-C-375

The required branch circuit breakers in this panel are three 30
ampere and one 20 ampere breakers. The three 30 ampere and one 20
ampere circuits terminate in the communications equipment rack.

In the operations area, all of the alphanumeric terminals use
existing power circuits whose outlets are within six feet of the
terminals. All AFSS equipment located in this area and in the

--_
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Training Room use NEMA type 5-15R or equivalent 120 volt,
three-prong outlets. At each position, one outlet is for the
monitor and one is for the keyboard. The total load on the two
outlets is 1.6 amperes.

The two line printers each require one 20 ampere circuit because of
the surge current. Each printer operates on a steady state current
of 7.8 amperes.

Refer to table 7-3 for the individual equipment loads in the
equipment area and in the operations area.

The AFSS facility contains one #6 green wire that runs from the GFE
power panel to the ground stud in the power distribution box (AC
J- Box) located in the back of the communications equipment rack.

The physical requirements for an AFSS consists of a floor area of at
least 16 feet by 11 feet for placement of the equipment racks and
the IOT terminal. This area is designated as the Equipment Room. A
typical floor plan for the Equipment Room is shown in figure 7-5.
The Equipment Room must be maintained at a relative humidity of 20
to 80 percent and an ambient temperature of +15 to +32 degrees
celsius. These requirements are the same for all other AFSS
equipment located at the facility.

The physical characteristics of the equipment are given in table
7-3. Table 7-4 lists the dimensions and clearance requirements of
the equipment along with maximum signal cable lengths.

7,3,2 SiteSurvey-The installation areas selected must meet
the above requirements for the Equipment Room and all other areas
where the display terminals and the two line printers are to be
located.

Examine existing distribution routes for signal, power, and ground
cables. Examine the amount of space available in cable ladders,
ducts, troughs, and conduits. Note existing sources for power and
grounds. Locate the demarcation point for telephone circuits in the
designated Equipment Room. Identify locations of existing
convenience outlets. Assess the available environmental control

system capabilities.

Establish a floor plan layout (refer to figure 7-6). Verify
facility requirements. Identify desired equipment locations.
Determine routes for signal, control, power, and grounding cables.
Refer to table 7-3 and table 7-4 for equipment parameters,
limitations, and signal cable length restrictions.

7,3,38iqnalCableRouting- signal cables provided for an
AFSs may _ run over ncaa or under raised floors. The cables will
enter and exit from either the top of the equipment racks or from f
the bottom depending on the site requirements.

7-18
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Table 7-3. AFSS Equipment Parameters

HEAT PWR/REQ'D POWER
NOMENCLATURE WEIGHT LBS BTU/HR KVA PHASE

COMMUNICATIONS EQUIPMENT AND 1,219 13,054 4.52 1
PROCESSOR RACKS

LINEPRINTER 185 2,187 0.94 1

INPUT/OUTPUT TERMINAL 22 1,024 0.35 1

ALPHANUMERICDISPLAY 40 275 0.19 1

AND KEYBOARD

O%

'4 %0
I o

%0
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Figure 7-5, Typical M1FC AFSS Equipment Area Floor Plan
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Table 7-4, AFSS Equipment Siting Limitations o

OIMENSIONS
(INCHES) CLEARANCE(INCHES) MAXIMUM POWERCABLE NORMALCABLE

NOMENCLATURE H W D , FRONT LEFT RIGHT REAR SIGNALCABLELENGTH {FEET) EGRESSPOINT
,,

COMMUNfCATIONS 70 22,5 3B 21 O 0 21 NOTAPPLICABLE ,NOTAPPLICABLE BOTTOM
EOUIPMENTRACK ORBACK

COMMUNICATIONS 70 22.6 38 21 0 O 21 ,NOTAPPLICABLE NOT APPLICABLE BOTTOM
PROCESSORRACK ORBACK

POSITIONPROCESSOR 70 22.5 38 21 0 0 21 NOTAPPLICABLE NOTAPPLICABLE BOTTOM
RACK ORBACK

LINEPRINTER 41 29.75 24.5 0 O O 36 50 FEETFROM 9 BO'I-TOM
i CONTROLLER-- RS232C . ORBACKi I

INPUT/OUTPUTTERMINAL :)5.5 22.5 165 0 O 0 12 50 FEETFROM B BACK
CONTROLLER

ALPHANUMERICDISPLAY 12.5 14.75 15 0 0 0 0 1500FEETFROMDISPLAY 9 BACK
ELECTRONICSCABINET

ALPHANUMERICKEYBOARD 3.6 16.25 I0 0 O 0 0 1500 FEETFROMDISPLAY 6 BACK
ELECTRONICSCABINET

F_'O_'-IDS
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7,3,4Cable_ _':~_,_ar_nw- Allsisalcablesprovidedwithan AFSS
wnicq/ enter or leave the equipment racks are marked clearly within
10 centimeters of both ends and along the cable at intervals not
exceeding 5 meters.

7,3,5ElectricalPower-Refer to table 7-3 for power
consumption 6_ the Aras equipment. Total power consumption for an
AFSS site will depend on the number of display terminal positions.
Power for each of the two line printers require a 20 ampere circuit
to prevent overload surge. The duplex outlet for each of the
display terminals have to be placed at each position within six
cable feet of the keyboard and within nine cable feet of the
monitor. Since each terminal's power consumption is less than 2
amperes, more than one terminal can be placed on a circuit. All
receptacles are NEMA5-15R type.

7,3,6Grounding.-A _6 green wire will be routed from the GFE
power panel'located in the Equipment Room to the ground stud in the
AC Junction Box located in the back of the communications equipment
rack. All other equipment circuits in an AFSS will have a green
wire the same size as its associated wires accompanying the circuit
from the equipment's power source to the equipment.

- All coaxial cables or shielded twisted pair cables will conduct the
signals between the AFSS equipment racks and the peripheral devices
or the GFE telephone rack. The outer shields of these cables are
grounded within the equipment racks.

7,3,7InstallationDrawings.-c_bx_gdiagrams for individual
equfpment racK'§ aug caDie schematics are included in the M1FC FSAS
Equipment Instruction Book, TI 6490.37.

7,3,8AFSSInstallationProcedures-Thefollowinginstallation
procedures'are _or 'a typlcai AFSS. Refer to Installation Drawing
before proceeding.

NOTE

Any cable which is to be removed from equipment
must first be check to ensure that it is properly
identified and tagged. When a cable is to be
reconnected to equipment, it must be connected to
the same connector from which it was removed.

a. Verify site preparation. This includes verifying the
following:

(1) Power distribution panel installed in Equipment Room.
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(2) Floor tiles cut for each equipment unit (if
required) and/or required duct work installed. ....

(3) Telephone demarcation rack installed.

b. Position precut floor tiles where equipment
cabinets will be placed if required.

c. Position equipment cabinets in desired location
according to floor plan layout.

I wm ING I

Danger of High Voltage. Make sure
all breakers, power supplies, and
ON/OFF switches are turned off before
performing the following steps.

d. Connect AC power to communications equipment rack
AC J-Box.

e. Bolt communications processor rack to
communications equipment rack.

f. Connect AC power feed to communications processor
rack AC J-Box.

g. Bolt position processor rack to communications
processor rack.

h. Connect AC power feed to position processor rack AC
J-Box.

i. Remove RL01/RL02 Disk Drive packing screws and head
restraint.

j. Connect disk cable to communications processor.

k. Connect internal IOT cables.

1. Connect internal modem cables, patch panel cables,

and telephone line cables.

m. Connect local AFSS/COTC display terminal and

keyboard cables.

n. Switch to ON the AC power circuit breakers located
on the GFE power distribution panel for the
equipment racks.
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o. Power-up AC J-Boxes in the back of each equipment
....... rack and measure voltages.

p. Power-up the power supplies in each of the
equipment racks and measure the DC voltages.

q. Power-down the power supplies in each of the
equipment racks.

r. Power-down AC J-Boxes in each of the equipment
racks.

s. Install printed circuit boards.

t. Repeat steps o. and p.

u. Plug RL01/RL02 Disk Drives into AC J-Box.

v. Power-up disk drives.

w. Install system disk.

x. Power-up communications processor and verify CPU
load.

y. Run communications processor diagnostics.

z. Power-up position processors and verify CPU loads.

aa. Place display terminals and keyboards in desired
locations.

ab. Run and connect cables between display terminals
according to assigned daisy chain configurations.

ac. Connect cables from display terminals to position
processor.

ad. Run and connect cables between keyboards and
position processor.

ac. Plug display terminals and keyboard power supplies
into 120 VAC convenience outlets.

af. Place line printers in desired locations.

ag. Run and connect printer cables to back of digital
patch panel.
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ah. Plug line printers into the installed 20 ampere 120
VACcircuits.

al. Power-up all display terminals and line printers.

7,4SYSTEMEXPANSIONORREDUCTIONCAPABILITIES-=nersDPssand
6r the Ak'SSs may De expan_e_ or reaucea'. _'SDF_;S may be expanded
by adding additional modem cards and a Manual Call Unit to support
a maximum of eight satellite AFSSs or the system may be reduced by
removing those items to support less than the maximum number of
AFSSs. Refer to table 7-5.

At an AFSS, the number of positions maybe expanded to a maximum of
48 positions or the number maybe reduced to the minimum. Table
7-6 lists the required equipment to support the number of
positions desired.

For example, to expand an AFSS with 16 positions to one with up to
24 positions, an additional position processor rack would be
required. From table 7-6, the required rack would be a -02
position processor rack.

If the desired increase of positions were 32, then from table 7-6,
the additional position processor rack would be a -04 rack.
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Table 7-5. M1FC FSDPS Equipment Expansion Requirements
.---..

M1FC FSDPS Communication Equipment Rack
401-37263-01 thru -05

RACK DASH NO. OF RM-9600 RM-9600 RM-208A RM-A/0 , RM-800

NUMBER AFSSs MODEM FP MODEM : MODEM MODEM MCU

-01 1 9 5 1 1 1

-02 2-3 13-17 5 2-3 2-3 1

-03 4-5 21-25 5 4 4 1

I

-04 6-7 29-33 5 4 _ 1

-05 8 37 5 4 4 1
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Table 7-6. M1FC AFSS Equipment Expansion Requirement

AFSS Position Processor Rack

401-37616-01, -02, -03, -04

RACK DASH EQUIPMENT

NUMBER

-01' -02 -03 -04

No. of Positions 1-4 1-8 1-12 1-16

Quantity 2 2 2 2 316-3012-001 Prog. PROM OTF U60

- 2 2 2 316-3013-001 Pro§. PROM OTF U60

4 8 8 8 401-37994-01 OTF/CACHE Assy Adaptor Cable
2 4 4 4 401-33676-01 A/N OTF Processor

1 2 3 4 401-33692-01 QUAD CACHE
4 6 6 6 8S 8 Channel Serial I/O

4 8 8 8 401-37995-01 OTF/CACHE Bus Cable

1 2 2 2 316-3040-001 Pro§. PROM CACHE U5

- - 1 2 316-3041-001 Pro§. PROM CACHE U5
I 2 2 2 401-37929-01 A/N OTF/CACHE Buss Cable

8 8 8 8 401-37925-01 Graphics Video Jumper

28 22 22 22 401-37909-10 Buss Grant Board

2 2 2 2 401-37909-09 Buss Grant Board

2 2 2 2 401-37747-02 Prom Set, MRVll-C

2 2 2 2 MRVll-C Prom (32KW) MEM

2 2 2 2 DMA-QB DMA CONTR BD

2 2 2 2 KDFll-AA LSI 11/23 Microcomp

2 2 2 2 KPVll-B System Module

2 2 2 2 MS_ll-LF RAM (64KW) MEM

* NOTE: The -01 Position Processor Rack cannot be used with any other Position
o Processor rack
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...... SECTION8

COMPUTER SOFTWARE

8,1 GENERAL, - The M1FC FSAS computer software includes:
operating system software, dia_ostic software, and application
software. Detailed descriptions of the software are contained in
the documentation listed in table 8-1.

8-1



TI 6490.36

Table 8-1. Related Software Manuals

FSAS Software M1FC FSAS E-Systems

Documentation:

Computer Program Functional Specification 406-04100
(CPFS) for AWP/FSDPS Operational Software

Computer Program Functional Specification 406-04101
(CPFS) for AWP/FSDPS Support Software

Computer Program Functional Specification 406-04102
(CPFS) for AWP/FSDPS Maintenance Software

Computer Program Functional Specification 406-04103
(CPFS) for Position Equipment Software

Users Manual for the AWP 416-32146

Users Manual for the FSDPS/AFSS 416-32147

Operators Manual for the AWP 416-32149

Operators Manual for the FSDPS/AFSS 416-32150

TANDEM System Non Stop II Tandem

Documentation:

GUARDIAN OPERATING SYSTEM LIBRARY

Non Stop II System Management Manual 82069
Non Stop II System Operations Manual 82075
Guardian Operating System Messages Manual 82076
Non Stop II System Description Manual 82077
Introduction to Guardian Computer System 82003
GUARDIAN Operating System Command
Language and Utilities Manual 82073
SPOOLER/PERUSE Users Guide 82093
Spooler System Management Guide 82094
GUARDIAN Operating System Programming
ManualVolume1 82096

GUARDIAN Operating System Programming
ManualVolume2 82096
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Table 8-1. Related Software Manuals (Continued)

PROGRAM DEVELOPMENT TOOLS AND UTILITIES LIBRARY

DEBUG ReferenceManual 82098
TGAL Reference Manual 82026
EDITManual 82079
UPDATEManual 82080
SORT/MERGE Users Guide 82091

DATA MANAGEMENT LIBRARY

Data Definition Language Programming
Manual 82034
ENFORM Reference Manual 82040
PATHWAY Programming Manual 82059
PATHWAY Operating Manual 82060
PATHWAY ProgrammingAids 82072
ENABLEUsers Guide 82061

ENSCRIBE Programming Manual 82083
Introduction to ENFORM 82313

LANGUAGES LIBRARY

COBOL ProgrammingManual 82007
FORTRAN 77 Reference Manual 82030

Transaction Application Language
ReferenceManual 82081

PERFORMANCE ANALYSIS AND TUNING LIBRARY

XRAYUsersManual 82078

DATA COMMUNICATIONS LIBRARY

EXCHANGE Reference Manual 82068

ENVOY Byte-Oriented Protocols
Reference Manual 82082
AXCESS Data Communications Programming
Manual,Volumes 1, 2 & 3 82084
EXPANDUsersManual 82085
ENVOYACP Bit-Oriented Protocols
Reference Manual 82088
Introduction to Tandem Data Communications 82311
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Table 8-1. Related Software Manuals (Continued)

SUPPLEMENTAL PUBLICATIONS LIBRARY

Master Index for the Tandem Nonstop II System 82086
Software Pocket Reference Manual 82031
Manuals Information Bulletin 82054
Tandem Technical Communications Library 82062
GUARDIAN Operating System Pocket Guide 82301
Instruction Sets Pocket Guide 82307

For additional documentation refer to section 1, table 1-1.

8-4



TI 6490.36

APPENDIX A

MODEL 1 FULL CAPACITY FLIGHT SERVICE AUTOMATION SYSTEM
EQUIPMENT CONFIGURATION SPECIFICATIONS
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APPENDIX A

TABLE OF CONTENTS

Title Page

LSI 11/23 CPU KDFll-AA A-3
64K Word RA25 MSVll-LF A-7
32KWordPROMMRVll-C A-11.
Power Fail-Restart, LTC, Termination A-19
DiskControllerRLVl2 A-23

DMA-QParallelDMA A-27
8 Channel Serial I/O TMI 8S A-35
A/N OTF Processor A-49
QuadCache A-55
Multiplexer A-59
LSI 11/23 System Level Address
Assignments A-67
ModemCoding A-79
P300LinePrinter A-87
I/O Character Printer LA34-AA A-107
DiskDriveDM9300TDQ A-109
Letterwriter DEC LA100-CA A-113
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CONFIGURATION SPECIFICATION

LSI 11/23 CPU

KDFll-AA

DEC M8186
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Jumper Configuration

Wi Installed Factory - Do Not Change

W2 Removed Factory

W3 Installed Factory - Do Not Change

W4 Removed Line Time Clock Enabled

W5 Removed Power-Up Mode 2

W6 Installed PC at Bootstrap

*W7 Installed Halt Trap to 108

W8 Installed PC at 773000

W9 Removed Alternate Bootstrap Option - Not Used

Wl0 ............

Wll ............

W12 ............

W13 ............

W14 ............

W15 ............

W16 Installed Factory - Do Not Change

W17 Installed Factory - Do Not Change

W18 Installed Disable Wake-Up Circuit

*NOTE: Install for Operation - Remove for ODT

Power-Up Mode Selection

Jumpers
Mode W5 W6 Description

0 Removed Removed PC=24, PS=26 (Factory Configured)

1 Installed Removed ODT Microcode

2 Removed Installed PC at Bootstrap

3 Installed Installed Microcode Bootstrap Not Implemented
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w1

m

'-"

0 o W15
W14 0 0

0 0 W13
W12 0 0

0 0 W9
W8

tN'/ 0 0 W4 _ W3
W6 _ 2K n

o o W5 · · W2

W16

4e---41 w17 _ 1REVC I

-_ F202-IS3

A-5 / A-6



TI 6490.36

CONFIGURATION SPECIFICATION

64K WORD RAM

MSVll-LF

...... DEC M8059FH
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CONFIGURATION SPECIFICATION
64K WORD RAM MSVll-LF

NOTE: This circuit card assembly is factory configured.
Use this for validation only.

JUMPER CONFIGURATION

Pin Des Installed/Removed Function

1-2 Installed Parity CSR Report on 16 & 17
6-7 Installed Write wrong parity enable
10-11 Installed Parity memory
15-16 Installed Normal addressing
19-20 Installed Memory Type - Parity CSR
25-26 Installed 5VDC & Power
27-28 Installed 4K I/O Page
32-33 Installed 64K Word Memory
F-H Installed Parity CSR
R-T Removed 128K Addressing
A-B-C Removed CSR 772100
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64K WORD RAM MSVll-LF

....' JUMPER CONFIGURATION

_%--f:i__J
NOTE

CHIPSAREPOSITIONED180° OUTOF
PHASEWITH TRADITIONALDIGITALMEMORIES

DOTTEDBLOCKMEANS r 1
i GROUP1 i

GROUPI JUMPERS.GENERAL
GROUP2. 3 JUMPERSSTART/CSRADDRESS
GROUP4 JUMPERS-POWER

· NON BATTERYBACKUP
· BATrERYBACKUP

DIGITALDOES NOTSUPPORTBA'I'FERYBACKUP.

MEMORYMODULESCANNOT BE INTERLEAVED.

WIREWRAP GUIDELINES-MAXIMUM,2 WRAPSPERPIN.
GROUP2 AND 3 JUMPERSMAY HAVEMAXIMUM NUMBEROF
WIREWRAPS.

· THE WRAPSMUST BE DAISY CHAINEDTO IT'S OWN GROUND
· FIND OUT HOWMANY PINSMUST BEWRAPPED
· WHEN WRAPPINGALWAYSPUT THE LOWERWRAPSON THE

PINS FIRSTTHENWRAPTHE UPPERWRAPS

'--' f' BOARD
IPOPULATIDN

e34

{a332
t

-2
eY
eX

·w TYPEMEM_O_,,,.
eV

/_"U 201918 I
,r-. · I-_'_ITT_'0_'G1

SYSTEM -- -_ _,_-- PARITY(BIT 2) I
GROUP2 JUMPER 17 1615 _'_ IJUMPERS · T NORMALOR .... J

· R REMOVALOF
THE LOWER

· $ OR UPPER

HAS A FAULT

FYPEMEMORY TIMING TEST "1
1110 9 POINT I

54 I

I H I
WrTHCSRF,_ _CT!g _ , _ I , J i REPORT 1

-- ; 321 1I -C'_E I I.-16K-J

GROUP3 ,-.el'e eL_ 2 '14 ,_e(t.,_ ----JJUMPERS , Fo3_

I ·A Le_ · 13...,_ GROUP4
I e29 emz

PERIPHERAL I .:2_i2s· 24 JUMPERS
PAGESELECTIONLq;3'_l_r%26

Ip

(Wl) +5 NON BAI"rERYBACKUP

....- ] [I __ I : _ .-

FZOZ-152
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CONFIGURATION SPECIFICATION

32K WORD PROM MRVll-C

DEC M8048
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32K WORD PROM MRVll-C
WIREWRAP CONNECTIONS

Note: All addressesare in Octal.

J6g-J71 Installed EnableLow-byteMUX

Low byte Selection

J27-J26 Installed ' CSR 0
J30-J29 " CSR1
333-332 " CSR 2 Window "0" page
J36-J35 " CSR 3 number
239-238 " CSR 4

High byte Selection

Jg-J8 Installed CSR 8
Jll-JlO " CSR g
Jl3-Jl2 " CSR l0 Window "l" page
Jl5-il4 " CSR 11 number
Jl7-Jl6 " CSR 12

Prom Window Starting Address

Model 1

J47-J48 Installed Bit16
J49-J50 " Bit ll Window starting
J51-J52 " Bit 12 addresslB0000

Model 1 Full Capacity

J47-J48 Removed Bit16 Windowstarting
J4g-JSO Removed Bit 17 address 760000
J51-J52 Installed Bit12

J86-J87 Installed Chip Set 0
J84-J85 " Chip Set 1
J82-J83 " Chip Set 2 Chip Enable
J80-J81 " Chip Set 3 Jumpers
JTB-J7g " Chip Set 4
J16-J17 " Chip Set 5
374-375 " Chip Set 6
372-373 " Chip Set 7

Jg2-J93 Removed Bit 1
394-395 " Bit 2 CSR Address *77000
Jg6-J97 " Bit 3 Comm and Positionand
390-J91 " Bit 4 COTC Processors

Jg2-J93 Removed Bit 1
Jg4-J95 " Bit 2 CSR Address '77030 r
JgB-J97 Installed Bit 3 MADTS
Jgo-Jgl " Bit 4

* Bank 7 asserted (1 for 32K words - 7 for 128K word systems)
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J88-J89 Removed Enable Bootstrap

J18-J19 Installed Starting Address 3000

J19-J20 " in page 31 (Fourth 512 byte's of

J20-J21 ' chip set 0.)
J21-J22
J22-J24

J67-J68 Installed Bit 15 Disable Module Enable

Al2 Jl15-Jl14 and Jl18-Jl19 U43,44

J121-J122 U37,38
J124-J125 U31,32

J127-J128 U25,26

J101-J102 U41,42

J98-J99 U35,36

J104-J105 U29,30

J107-J108 U23,24

All Jl13-Jl12

+5 VDC Jl17-Jl16

J2 - J3 200 - 450 nsec Chip Access Time
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32K WORD PROM MRVll-C

PAGE LOCATIONS

Chip Set Page Rang% IC Location
High Byte Low Byte

0 0-3 U44 U43

1 4-7 U38 U37

2 8-11 U32 U31

3 12-15 U26 U25

4 16-19 U42 U41

5 20-23 U36 U35

6 24-27 U30 U29

7 28-31 U24 U23
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32K WORD PROM MRVll-C
PART NUMBER

COMMUNICATIONS PROCESSOR

ESY P/N NAME LOCATION
316-3044-X S00C U44
316-3045-X S01C U43
316-3046-X $02C U38
316-3047-X S03C U37
316-3048-X $04C U32
316-3049-X S05C U31
316-3050-X S06C U26
316-3051-X S07C U25
316-3052-X S08C U42
316-3053-X S09C U41
316-3054~X S10C U36
316-3055-X SllC U35
316-3056-X Sl2C U30
316-3057-X S13C U29
316-3058-X S14C U24
316-3059-X S15C U23

POSITION PROCESSOR

316-3060-X S00P U44
316-3061-X S01P U43
316-3062-X S02P U38
316-3063-X S03P U37
316-3064-X S04P U32
316-3065-X $05P U31
316-3066-X S06P U26
316-3067-X S07P U25
316-3068-X S08P U42
316-3069-X S09P U41
316-3070-X S10P U36
316-3071-X SllP U35
316-3072-X S12P U30
316-3073-X S13P U29
316-3074-X S14P U24
316-3075~X S15P U23

Note: The number of memory devices installed in the locations U23
through U44 may vary as a function of the S/W program. See
PROM Set MRVll-C drawings for installation.

Note: -X represents the latest revision.
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32K WORD PROM MRVll-C

PART NUMBER

MADTS

ESY P/N NAME LOCA?ION
316-3200-X S00M U44

316-3201-X S01M U43

316-3202-X S02M U38

316-3203-X S03M U37

316-3204-X S04M U32

316-3205-X S05M U31

316-3206-X S06M U26

316-3207-X S07M U25

316-3208-X S08M U42

316-3209-X S09M U41

316-3210-X S10M U36

316-3211-X SllM U35

316-3212-X S12M U30

316-3213-X S13M U29

316-3214-X S14M U24

316-3215-X S15M U23

Note: The number of memory devices installed in the locations U23

through U44 may vary as a function of the S/W program, See
PROM Set MRVll-C drawings for installation,

Note: -X represents the latest revision,

A-17



TI 6490.36

32K WORD PROM MRVll-C

SYSTEM-PROM ADDRESS CROSS REFERENCE
v

Note: All addresses are in Octal.

S_stemAddress - (20,000 *n) PROM Address Word # Byte #

0-0776 0000-0377 256 512
1000-1776 1K Words 0400-0777 512 1024
2000-2776 1000-1377 768 1536
3000-3776 1400-1777 1024 2048

4000-4776 2000-2377 120 2560
5000-5776 2400-2777 1536 3072
6000-6776 3000-3377 1792 3584
7000-7776 3400-3777 2048 4096

10000-10776 4080-4377 2304 4608
11000-11776 4400-43777 2560 5120 -
12000-12776 5000-5377 2816 5632
13000-13776 5400-5777 3072 6144

14000-14776 6000-6377 3328 6656
15000-15776 6400-6777 3584 7168
16000-16776 7000-7377 3840 7680
17000-17776 7400-7777 4096 8192

n = chip set #

A-18



_

I' Ti 6490.36

CONFIGURATION SPECIFICATION

POWER FAIL-RESTART, LTC, TERMINATION

KPVll-B

DEC M8016 YB
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6490.16 CHG 7

Chap 7 2/11/93

JUMPER CONFIGURATION

Wl INSTALLED
W2 INSTALLED

W3 INSTALLED

W4 INSTALLED

W5 INSTALLED CSR JUMPERS FOR 777546

W6 REMOVED

W7 INSTALLED

W8 INSTALLED
W9 REMOVED

Wl0 REMOVED

Wll INSTALLED FACTORY - DO NOT CHANGE

W12 REMOVED DISABLE MANUAL LTC
W13 iNSTALLED ENABLED PROGRAMMED LTC

W14 INSTALLED ENABLED LTC ON/OFF SWITCH

W15 INSTALLED ALL COMMUNICATION PROCESSORS

W15 INSTALLED ALL AFSS POSITION PROCESSORS .....
AND ANCHORAGE FSDPS.

W15 REMOVED FSDPS AND AWP POSITION
PROCESSORS AS PER

EEM 6490.16 CHAPTER 7.

DEVICE ADDRESS (LKC REGISTER)JUMP_ERS

15 00 07 m lit

i" _ i ° '_DDRESSI ] 1,1,1' ,I, I°1']'1°1 ° 'I '_ -"_1 I ,1 · _l (177M6)

[lill[llllBANK7ADDRESS FIXEDDECODED
(BBS7LASSERTED) 'T' BYLOGIC
ADDRESSJUMPERWl W2 W3 W4 W5 W5 W7 WI WS WI0

IIItl]
I I I I I R i I R R FACTORYJUMPER CONFIGURATION

| - INSTALLED" "1"
R . REMOVED = '0'

F202.144
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,t/_- 6490.16 CHG7

Chap 7 2/11/93

POWER FAIL-RRSTART, LTC, TERMINATION KPVII-B
JUNPER LOCATIONS

· , _ Wl4

-- = wt6

WT2 W15 INSTALLEO - ALL COMMUNICATION PROCESSORS

_....__ W15 INSTALLED _ ALL AFS$ POSITION PROCESSORSWI3 = O AN0 ANCHORAGE F$OPS

WiS REMOVED - FSOPS AND AWP POSIT[ON PROCESSORS

AS PER EEM 649_.16 CHAPTER 7

EXCEPT ANCHORAGE F_DPS

.WtO

wi

ws

W11--

'"'" wi

$34D-la
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Configuration Specification

Disc Controller

DEC RLV12

M8061
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NOTE: THIS CIRCUIT CARD ASSEMBLY IS FACTORY CONFIGURED. USE THIS .-
FOR VALIDATION ONLY.

STANDARD ADDRESS ASSIGNMENTS

REGISTER NAME 18 BIT ADDRESS
CONTROL/STATUS 774400
BUS ADDRESS 774402
DISC ADDRESS 774404
MULTIPURPOSE 774406

ADDRESS CONFIGURATION

21 ZO 16 18 17. 16 15, 14 13 12 11 10 09 O_ L 07 O_ 05 04 03 II 02 01 O0

l I I [ I I t I I [I.
BANKSELECT7 t , t _ ,
FOR18 BIT 0
ADDRESSING 1 1 0 0 1 0 0 0 0

BANKSELECT7 FOR t , t *
22 BIT ADDRESSING M21 M20 M19 M16 M17 M16 M15. M14 M13 M1Z,

FACTORY (CONNECTM1 TO M2) BUS ADDRESSPINS
COFIGURATION CO_INECTTO GROUND(PIN M22)
CSR 774400 TO DECODEAl_ CONNECTTO *SV (PIN M11)
BAR 7744D2 FORA DON'TCARE(X) CONDITION.
DAR 774404 NDCONNECTIONDECODESA O, __.
MPR 774406
BAE 774.410

F202'-1,_5

VECTOR CONFIGURATION

21 20 19 18 lB 09 08 07 06 05 04 113 OZ 01 O0

r lol-I-l:lv'l-1 -I-10 °]
O O 1 I 1 O 0

lllllll
MIO M9 M8 M7 M6 M5 M4J

INTERRUPT'VECTORSPINS
CONNECT TO PiN M3

F202-14,6 TO DECODEAl.
lid CONNECTIONDECODESA O,
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JUMPER CONFIGURATION

FUNCTION DESCRIPTION JUMPER CONFIGURATION

Memory Parity Enable Abort No jumper between M23 to M24
Error Abort Install jumper between M24 to M25
VCO Clock Enable Install jumper between M26 to M27
Crystal Clock Enable Install jumper between M28 to M29
Standard No jumpers between M1 to M2
Device 18 Bit-774400 Install jumper between M17 to M20
Address Install jumper between M21 to M22

Install jumper between M20 to M21

Standard Install jumper between M3 to M6
Vector 160 Install jumper between M7 to M8
Address Install jumper between M6 to M7

No Jumpers Installed on Pins:

M4, M5, Mg, M10, Mll-M16, M18, and M19
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DISK CONTROLLER DEC RLVl2

JUMPER CONFIGURATION _

n n

ENABLE CRYSTAL

_.._. M29
M2B

ENABLE
VCOCLK
M27 M26 I

V f' MEMORYPARITYERROR--
._ A_BORTS_ELE_CTION

X TESTPOINT M11-+BV :S"_M23 -'-
/ M24

M30 MI2 - A3 /_2_ _
M13 - A4 L

W3 M14-A5
M15-A6

DEVICE MIB M9 M8 M7 M6 MS M4 M3
ADDRESS M16 * A7
PiNS M17-A8 V8 V? V6 V5 V4 V3 V2 VECTDBUSH

M18 - A9 /_"_"'_--'--_ D

M19 - Al0 3

M20 - Al 1

M21- A12 E2
W2 W1 M22- GND

F202.147 PASS CDPRIORITIES JUMPER M2 M1
(CDMG,CIAK) ASSEMBLY ENABLE

22 BIT ADDRESSING
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CONFIGURATION SPECIFICATION

DMA-Q PARALLEL DMA

PERITEK
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JUMPER DESIGNATIONS
\,

DMA-Q PARALLEL DMA

P-Q-R-S Group

P-R Byte Mode
R-Q Programmable Byte/Word Mode
P-S Word Mode

Configuration: R-Q

C-B-E Group

C-B PROM Enable
B-E PROM Disable

Configuration: B-E

f-h-e Group (Single/Dual Interrupt)

Configuration: f-e (Dual Interrupt)

D-A-F-E Group

D-A Word Mode

A-F Programmable Byte/Word Mode
A-E Byte Mode

Configuration: A-F

I-G-H-J-L-K-N Group (DMA Xfer Timing)

I-J, N-M 279
I-H, N-L 558
I-G, N-K 837

Configuration: I-H, N-L

7, 8, 9, 10, 11, 12 Group (Programmed I/O Address)

Dependent on DMA-Q Number. See following pages for configuration.

3, 4, 5_ 6, 7 Group (Interrupt Vector Address)

Dependent on DMA-Q Number. See following pages for configuration.
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JUMPER CONF IGURAT ION
........ DMA-Q PARALLELDMA

Proqrammed I/O Address Pin

DMA-Q% Address 12 11 10 9 8 7
1 *71200 R I I R I R
2 *71400 R I I R R I
3 *71600 R I I R R R

Interrupt Vector Address
Pin *

DMA-Q # Address 7 6 5 4 3
1 000130 I R I R R
2 000140 I R R I I
3 000150 I R R I R

I = Installed (connect to ground)
R = Removed (no jumper)
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DMA-Q PARALLEL DMA

JUMPER CONFIG_TION -.

%, i J

o 0
DMANO.I

f
h

O p

2"O
o $

C B E
O H

O A F E
0 4J,_4J 0

5'G

H
o J
0 M

q,K
12 c o N
11 o----,e O 3
10 _ o4

9O H5

8O----O 06
7O e----o 7

_'",-- GROUNDPINS

11, ,,
F202.141 _-
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DMA-Q PARALLEL DMA

....... JUMPER CONF IGURAT ION

L _ .... !%_

O O
OMA NO_2

f

h

ID

o p
Rt.

o S
C 8 E

o H

D A F E

5'G
It

o J
0 M

q,[
12 o o N
11 _ 3
10 4_,---.4)-,_o 4

90 o 05
6 0 o 06
7 e---al---e 7

%'"',,_GR0UND PINS

F202-142
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TMI 8S

COMMI/NICATION CONFIGURATION - SERIAL I/O

Al2 Installed

Ail Installed

Al0 Installed

A 9 Removed Strapped for Device Address 776500

A 8 Installed

A 7 Removed

A 6 Installed

I 9 Removed

I 8 Removed Strapped for Vector Interrupt 300

I 7 Installed

I 6 Installed

CON Removed Enables Console at Address 777560-777566

HALT Removed No action on framing error or break key

PE Installed Parity enabled
8 places

1S Installed One stop bit
8 places

7B Installed 7 data bits

8 places

OP Removed Even parity

A-32



TI 6490.36

DMA-Q PARALLEL DMA
..... JUMPER CONFIGURATION

o O
DMA NO. 3

f

h

II

0 P

Rto
0 S

C B E
_-_ O H

D A F E

G

H

OJ

0 M

q.K

12 C O m
11 H 03

10 e,.,_l,_.-e 4

90 0 05

80 0 06

70 i_----_ 7

_%%_-GROUND PINS

F202-143
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CONFIGURATION SPECIFICATION

TMI 8S

PART I : COMMUNICATIONS CONFIGURATION-SERIAL I/O

PART II: KEYBOARD I/O CONFIGURATION

PART III: MAI)TS CONFIGURATION
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CONFIGURATION SPECIFICATION

TMI 8S

COMMUNICATION CONFIGURATION - SERIAL I/O

406-02160

PART I
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BAUD RATE SELECTION

Channel 1 Input - primary (next proc.) 4800 baud RS232
Output - primary broadcast

Channel 2 Input - primary (prev. proc.) 4800 baud RS232
Output - no connection

Channel 3 Input - secondary (next proc.) 4800 baud RS232
Output - secondary broadcast

Channel 4 Input - secondary (prey. proc) 4800 baud RS232
Output - no connection

Channel 5 Input - TSX-NET 4800 baud RS232
Output - TSX-NET

Channel 6 Input - Line Printer 9600 baud RS232
Output - Line Printer

Channel 7 Input - Prog, Workstation 9600 baud RS232
Output - Prog. Workstation

Channel 8 Input - Reserved (Non-console) 300 baud RS232
Output - Reserved (Non-console)

Note: Channels 1-8 numbered S0-S7 on the TMI-8S
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COMMUNICATIONS CONFIGURATION-SERIAL I/O

S0 S1 S2 S3 S4 S5 S6 _ $7 _

I

ADDRESS

CONSOLE
10

OF'_'! HALT

9876

.....
F202-150
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CONFIGURATION SPECIFICATION

TMI 8S

KEYBOARD I/O CONFIGURATION

PART II
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KEYBOARD I/O CONFIGURATION

Address Bits Address Keyboard

Al2 Ail AiO A9 A8 A7 A6 Inputs

I I I R I R R R *75000 I 1-8

I I I R I R R I *75100 I 9-16

[ I I R I R I R *75200 I 17-64

I I I R I R I I _75300 I 25-32

I I I R I I R R *75400 I 33-40

'1i i R I I R *75500i 41-45

I I I R I I I R *75600 I 49-56

I J I [ R I I I I [ *75700 I 57-64

*Bank (BBS7 L Asserted)

Vector Bits

9 8 7 6 Address Keyboard Inputs

R I R R 400 1-8

R I R I 50O 9-16

R I I R 600 17-24

R I I I 700 25-32

I I R R R 1000 33-40

I I R R I 1100 41-48

I I R I R 1200 49-56

I ___ R I · I .1300 _ _ 57-64
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TMI 8S

KEYBOARD I/O CONFIGURATION

Channels 1 through 8
Baud Rate: 4800
Protocol: RS422

Miscellaneous Jumpers

Console Installed Disables console mode
on channel 8

Halt Removed No action on framing
error or break key

PE Removed Parity disabled
(8 places)

1S Installed Enable one stop bit
(8 places)

7B Removed 8 data bits

(8 places)

OP Removed Even parity
(8 places)
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SO 'r S1 '_' S2 "r S3 v $4 _ S5 ,._ S6 "r S7

SO SI S2 S3 S4 S5 S6 S7

_r,_ _r,_ _r,_ _r_ '_-_=

ADDRESS

11 _ CONSOLE
10

VECTORO_ _ HALT
9876

F202-151
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CONFIGURATION SPECIFICATION

TMI 8S

MADTS CONFIGURATION

406-02160

PART III
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TMI 8S

MADTS Configuration

Al2 Installed

Ail Installed

Al0 Installed

A 9 Removed Strapped for Device Address 776500

A 8 Installed

A 7 Removed

A 6 Installed

I 9 Removed

I 8 Removed Strapped for Vector Interrupt 300

I 7 Installed

I 6 Installed

CON Removed Enables Console at Address 7775600-777566

HALT Removed No action on framing error or break key

PE Installed Parity enabled
6 places

iS Installed One stop bit
7 places

7B Installed 7 data bits

6 places

OP Installed Even parity
1place
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..... Baud Rate Selection

Channel 1 Keyboards 4800 Baud RS422

Channel 2 LA34 300 Baud R$232

Channel 3 CTS Interface 2400 Baud RS232

Channel 4 Keyboards 4800 Baud RS422

Channel 5 TSX-NET 4800 Baud RS232

Channel 6 Spare 4800 Baud RS232

Channel 7 P-300 Printronix 9600 Baud RS232
Card Reader

Card Reader

Data Tablet

Data Table

Channel 8 Console 300 Baud RS232

Note: Channels 1-8 are numbered S0-S7 on TMI-8S
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SO Sl $2 S3 S4 S5 Si -- S7--

,If
Iooo666oo60_

ADDRESS

FS'S3OS.27
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CONFIGURATION SPECIFICATIONS
A/N OTF PROCESSOR

P/N 401-33676
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A/N OTF PROCESSOR
P/N 401-33676

JUMPER OPTION CHART

Wire % Pin Location Function
From To

1 5 17 MCLK-

2 3 8 MCLK+

3 8 38 MCLK+

4 16 39 ECLK+

5 6 18 ECLK-

6 18 25 ECLK-

7 25 31 ECLK-

8 10 13 DCLK-

9 14 24 DCLK+

10 21 35 LOAD+

11 22 29 ESER+

12 27 36 SCLK- i

13 33 40 SLDE-

14 44 45 HSYNCH-

15 43 47 VSYNCH-

16 42 46 CSYNCH-
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PROM DESIGNATIONS

A/N OTF PROCESSOR P/N 401-33676

Reference Designator: U60

Component P/N: N82S131F

ESY P/N PROM NAME POSITION NUMBERS

316-3012-X APAL00.D00 00-07

316-3013-X APAL08.D00 08-15

316-3014-X APAL16.D00 16-23

316-3015-X APAL24.D00 24-31

316-3016-X APAL32.D00 32-39

316-3017-X APAL40.D00 40-47

Explanation of PROM name APALNN.D00

AP: A/N OTF Processor

AL: Lower unit select of PROM (Address - low)
NN: Codes Addressed

.D00: Reference Description

_ Note: X denotes latest revision

Model 1 Full Capacity system requires a different configuration for this CCA from

that used in the Model 1 systems. The following chart details the configuration
differences between the two systems.

MODEL 1 MODEL 1 FULLCAPACITY

Loc P/N Description Loc P/N Description

U58 316-3011-X Prom U58 316-2586-X Prom

Description of change:

Increases the Cache memory size from 2K words in Model 1 to 4K words in Model 1

Full Capacity. Moves the address allocation from 760000-767777 to 400000-417777
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A/N OTF PROCESSOR

P/N 401-33676
WIRE JUMPER OPTIONS

A/N OTFPROCESSOR
P/N 401-33676

WIREJUMPEROPTIONS

J,

L m

1 O O 2

3 fJ'] 0 '0 5--_r-

6 0-, O _ 8
9 0 , 0 11

12 0 ,4

'ts 0 '.-0 17

18 _ 0 20 -.

r_, " 0 2321

24 d ' 0 26

- 27 Itt _ 29

30 r'l--- r"l 32

36 '"_ -- I-I 38

,, o :'-6 o ,,__

4S , 0 47
I

I

F202.1Jli7
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CONFIGURATION SPECIFICATIONS
QUAD CACHE

P/N 401-33692
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JUMPER OPTIONS

QUAD CACHE P/N 401-33692

Pin

Wire _ From To Remarks

1 8 14 BLNKR2

2 14 17 BLNKR3

3 17 20 BLNKR1

4 20 21 BLNKR0

5 1 10 EMPHA1

6 10 4 EMPHA0
7 4 6 EMPHA2

8 6 16 EMPHA3

9 2 5 EMPHB1

10 5 11 EMPHB0

11 11 13 EMPHB2

12 13 19 EMPHB3

PROM IDENTIFICATION NUMBERS

PROM ID POSITION 401-36711-XX

316-3040-X 1-1 thru 1-4 -01, -02, -03, 04-, -05

316-3041-X 1-5 thru 1-8 -01, -02, -03, 04-, -05

316-3040-X 2-1 thru 2-4 -02, -03, -04, 05-

316-3041-X 2-5 thru 2-8 -03, -04, -05

316-3040-X 3-1 thru 3-4 -04, -05

316-3041-X 3-5 thru 3-8 -05

316-3040-X 4-1 thru 4-4 -05

316-3041-X 4-5 thru 4-8 -05

316-3040-X 5-1 thru 5-4 -05

PROM ID POSITION 401-37265-XX

316-3040-X 1-1 thru 1-2 -01

Ref Des: U5

Note: X denotes latest revision
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-QUAD CACHE

.-- P/N 401-33692

WIRE JUMPER OPTIONS

OUAD CACHE
P/N 401-33692

WIREJUMPER OPTIONS

· · mil 1

JI-1

7 0 -'0

i

_o FI

----. 0

16! 0
22 0 0

FZOZ-168
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QUADCACHE ....
P/N 401-33692

PCBA

.. _.... i .

Or.¢.,;,,,..,-,-1-,-,,-o,O o QUADCAC,EO O O O O
! 2 3 4 Ii Il 7 I ! 10 fl 12 13 14 15 Il 17 18 19 20 21

C27 C31 e'a2 C37 C42

C43 _ .¢,.45 C46 C47 ¢,.4ii C57

Ci? Cg_$ CT0 C?t
r"-'-'-i r'"-m

D l'_ t_ D
1I 11
11 21
2,2 24

 nnnn,nnn  nnnfi' i,o   nnnnnnff i  nnn,n nnnnnni hnnnnnnnnnn  nnNi
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CONFIGURATION SPECIFICATIONS

MULTIPLEXER

P/N 401-36993
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INTEP_UPT CONFIGURATION OPTION

MULTIPLEXER P/N 401-36993

OPTION PLUG - REF DES U97

PART NUMBER PRIORITY CONFIGURATION

* 401-37125-01 4 Position Independent
401-37125-02 5 Position Independent

401-37125-03 6 Position Independent
401-37125-04 7 Position Independent

41 lll _ _11

PRIORITY PRIORITY PRIORITY PRIORITY
LEVEL4 LEVEL5 LEVEL6 .LEVEL7

FZOZ.15 la

* STANDARD CONFIGURATION
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MULTIPLEXER ADDRESS CONFIGURATION

MULTIPLEXER P/N 401-36993

OPTION PLUG - REF DES U93

PART NUMBER ADDRESS FUNCTION

401-37124-01 776600 Multiplexer Channel 0-3

401-37124-02 776602 Multiplexer Channel 4-7

401-37124-03 776604 Multiplexer Channel 8-11

401-37124-04 776606 Multiplexer Channel 12-15

OPTION1 OPTION2 OPTION3 OPTION4
7766008 7766028 7766048 7766068

F202-159
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LOCAL MEMORY AND I/O ADDRESS
CONF IGURAT ION

MULTIPLEXER P/N 401-36993

Memory Location Socket Jumper Jumper Position

MEM0 U36 E4 A-B

MEM1 U37 E5 A-B

MEM2 U38 E6 B-C

MEM3 U39 E7 B-C

MEM4 U40 E8 B-C

MEM5 U41 E9 B-C

Jumpers are configured to accept the required memory devices as
follows:

Memory Type Part Number Capacity Jumper Position

RAM MK4802 2k x 8 B-C

RAM (future) 4k x 8 A-B

EPROM D2732A-2 4k x 8 A-B

EPROM D2764-2 8k x 8 A-B

EPROM MK2764 8k x 8 A-B
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HARDWARE CONFIGURATION OPTIONS
-' MULTIPLEXER P/N 401-36993

E2 E3 Communications Processor No.

o---o o o o---o 1
A B C A B C

o o---o o---o o 2
A B C A B C

o o---o o o---o 3
A B C A B C

E1 Function

o---o o Debug disable*
A B C

o o---o Debug enable
A B C

*STANDARD CONFIGURATION

Hardware configuration option El0 is not used in the current
application, and therefore the jumper is removed.
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MADTS CONFIGURATION
MULTIPLEXER P/N 401-36993

OPTION PLUG

U97 - P/N 401-37125-01 Installed
U93 - P/N 401-37124-01 Installed

Local Memory and
I/O Address Jumper Jumper Position

E4 A-B

E5 A-B

E6 B-C

E7 B-C

E8 B-C

E9 B-C

Communications
Processor No. Jumper Jumper Position

E2 B-C

E3 B-C

Debug Jumper Jumperposition

E1 A-B

El0 Removed
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..... Jumper Locations

MULTIPLEXER
P/N 401-36993

PCBA

E1 B2 ES E¢ ES 56 57 E8 E9

_io _]

U93 U9?
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LSI-11/23 SYSTEM LEVEL CONFIGURATION SPECIFICATION FOR
CONTROL, STATUS VECTOR, RAM, AND CACHE

ADDRESS ASSIGNMENTS
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DEFINITION OF TERMS AND SYMBOLS

Vector Vector Interrupt Addresses

CSR Control Status Register Addresses

RAM Random Access Dynamic Memory Addresses

Cache Special Purpose User Memory Addresses

Reserved Reserved for future expansion - assigned per

E-Systems or Digital convention

Unassigned Not assigned - may be used as required

* Bank 7 (BBS7 +) asserted plus address bits

as designated (I/O page reference).

[ Change bar (in margin) - indicates change or
addition since last release of specification.

o Deletion symbol (in margin) - indicates
deletion since last release of specification.

/
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Addresses Assignment

000200-000202 [Vector] Line Printer

000204-000206 [Vector] Fixed-head Disk (Reserved)

000210-000212 [Vector] DEC Disk (Reserved)

000214-000216 [Vector] DEC Tape (Reserved)

000220-000222 [Vector] DEC Pack (Reserved)

000224-000226 [Vector] Mag Tape (Emulex TC01)

000230-000232 [Vector] Card Reader (Reserved)

000234-000236 [Vector] (Reserved)

000240-000242 [Vector] PIRQ - Program Int. Request (Reserved)

000244-000246 [Vector] Floating-point Exception

000250-000252 [Vector] Memory-protection Violation
000254-000256 [Vector] Disk Pack (Emulex SC01)

000260-000262 [Vector] Scanoptik DQ-11/23

000264-000266 [Vector] Floppy Disk

000270-000272 [Vector] DZVll Multiplexer #1
000274-000276 [Vector] DZVll Multiplexer #2

000300-000302 [Vector] 8S Channel #1 Input - Reserved

000304-000306 [Vector] 8S Channel #1 Output - Reserved

000310-000312 [Vector] 8S Channel #2 Input - Reserved

000314-000316 [Vector] 8S Channel #2 Output - Reserved

000320-000322 [Vector] 8S Channel #3 Input - Reserved

000324-000326 [Vector] 8S Channel #3 Output - Reserved

000330-000332 [Vector] 8S Channel #4 Input - Reserved

000334-000336 [Vector] 8S Channel #4 Output - Reserved

000340-000342 [Vector] 8S Channel #5 Input - TSX-NET
000344-000346 [Vector] 8S Channel #5 Output - TSX-NET

000350-000352 [Vector] 8S Channel #6 Input ~ Line Printer

000354-000356 [Vector] 8S Channel #6 Output - Line Printer

000360-000362 [Vector] 8S Channel #7 Input - Prog. Workstation

000364-000366 [Vector] 8S Channel #7 Output - Prog. Workstation

000370-000372 [Vector] 8S Channel #8 Input - Reserved (Non-console)

000374-000376 [Vector] 8S Channel #8 Output - Reserved (Non-console)
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000400-000402 [Vector] Keyboard Input - Position 1

000404-000406 [Vector] (Reserved)

000410-000412 [Vector] Keyboard Input - Position 2

000414-000416 [Vector] (Reserved)

000420-000422 [Vector] Keyboard Input - Position 3
000424-000426 [Vector] (Reserved)

000430-000432 [Vector] Keyboard Input - Position 4
000434-000436 [Vector] (Reserved)

000440-000442 [Vector] Keyboard Input - Position 5

000444-000446 [Vector] (Reserved)

000450-000452 [Vector] Keyboard Input - Position 6

000454-000456 [Vector] (Reserved)

000460-000462 [Vector] Keyboard Input - Position 7
000464-000466 [Vector] (Reserved)

000470-000472 [Vector] Keyboard Input - Position 8
000474-000476 [Vector] (Reserved)

000500-000502 [Vector] Keyboard Input - Position 9

000504-000506 [Vector] (Reserved)

000510-000512 [Vector] Keyboard Input - Position 10
000514-000516 [Vector] (Reserved)

..... 000520-000522 [Vector] Keyboard Input- Position 11
000524-000526 [Vector] (Reserved)

000530-000532 [Vector] Keyboard Input - Position 12

000534-000536 [Vector] (Reserved)

000540-000542 [Vector] Keyboard Input - Position 13
000544-000546 [Vector] (Reserved)

000550-000552 [Vector] Keyboard Input - Position 14
000554-000556 [Vector] (Reserved)

000560-000562 [Vector] Keyboard Input - Position 15
000564-000566 [Vector] (Reserved)

000570-000572 [Vector] Keyboard Input - Position 16
000574-000576 [Vector] (Reserved)

000600-000602 [Vector] E-Systems MUX i Service

000604-000606 [Vector] E-SystemS MUX 1 Channel 0 Output

000610-000612 [Vector] E-Systems MUX 1 Channel 0 Input
000614-000616 [Vector] E-Systems MUX 1 Channel 1 Output

000620-000622 [Vector] E-Systems MUX i Channel 1 Input

000624-000626 [Vector] E-Systems MUX I Channel 2 Output

000630-000632 [Vector] E-Systems MUX 1 Channel 2 Input

000634-000636 [Vector] E-Systems MUX i Channel 3 Output

000640-000642 [Vector] E-Systems MUX 1 Channel 3 Input
000644-000646 [Vector] (Reserved)
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Addresses Assignment

000650-000652 [Vector] E-Systems MUX 2 Service
000654-000656 [Vector] E-Systems MUX 2 Channel 0 Output
000660-000662 [Vector] E-Systems MUX 2 Channel 0 Input
000664-000666 [Vector] E-Systems MUX 2 Channel 1 Output
000670-000672 [Vector] E-Systems MUX 2 Channel 1 Input
000674-000676 [Vector] E-Systems MUX 2 Channel 2 Output
000700-000702 [Vector] E-Systems MUX 2 Channel 2 Input
000704-000706 [Vector] E-Systems MUX 2 Channel 3 Output
000710-000707 [Vector] E-Systems MUX 2 Channel 3 Input
000714-000716 [Vector] (Reserved)

000720-000722 [Vector] E-Systems MUX 3 Service (Reserved)
000724-000726 [Vector] E-Systems MUX 3 Channel 0 Output (Reserved)
000730-000732 [Vector] E-Systems MUX 3 Channel 0 Input (Reserved)
000734-000736 [Vector] E-Systems MUX 3 Channel 1 Output (Reserved)
000740-000742 [Vector] E-Systems MUX 3 Channel 1 Input (Reserved)
000744-000746 [Vector] E-Systems MUX 3 Channel 2 Output (Reserved)
000750-000752 [Vector] E-Systems MUX 3 Channel 2 Input (Reserved)
000754-000756 [Vector] E-Systems MUX 3 Channel 3 Output (Reserved)
000760-000762 [Vector] E-Systems MUX 3 Channel 3 Input (Reserved)
000764-000766 [Vector] (Reserved)

000770-000772 [Vector] (Unassigned)
000774-000776 [Vector] (Unassigned)

001000-001002 [Vector] E-Systems Graphics Control Processor 91
001004-001016 [Vector] (Reserved)
001010-001012 [Vector] E-Systems Graphics Control Processor $2
001014-001016 [Vector] (Reserved)
001020-001022 [Vector] E-Sys. Graphics Ctrl. Proc. $3 (Reserved)
001024-001026 [Vector] (Reserved)
001030-001032 [Vector] E-Sys. Graphics Ctrl. Proc. $4 (Reserved)
001034-001036 [Vector] (Reserved)
001040-001042 [Vector] E-Sys. Graphics Ctrl. Proc. $5 (Reserved)
001044-001046 [Vector] (Reserved)
001050-001052 [Vector] E-Sys. Graphics Ctrl. Proc. $6 (Reserved)
001054-001056 [Vector] (Reserved)
001060-001062 [Vector] E-Sys. Graphics Ctrl. Proc. $7 (Reserved)
001064-001066 [Vector] (Reserved)
001070-001072 [Vector] E-Sys. Graphics Ctrl. Proc. $8 (Reserved)
001074-001076 [Vector] (Reserved)

001100-001476 [Vectors] DRV11-J (Up to 64 programmable vectors)
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***** PROGRAM/DATAMEMORY *****

Addresses Assignment

000000-0157776 [RAM] Dynamic Memory - 16 Bit Systems
000000-0757776 [RAM] Dynamic Memory - 18 Bit Systems
000000-17757776 [RAM] Dynamic Memory - 22 Bit Systems

***** DEVICE WINDOWS (Model 1) *****

Addresses Assignment

*60000-*67776 [Cache] E-Systems A/N Cache Window
*60000-*63776 [Cache] MRVll-C PROM Window _1
*64000-*67776 [Cache] MRVll-C PROM Window #2

Note: A/N Cache and PROM may not be
mapped in at the same time.

***** DEVICE WINDOWS (Model 1 Full Capacity) *****

Addresses Assignment

400000-417776 [Cache] E-Systems A/N Cache Window
760000-763776 [Cache] MRV11-C PROM Window %1
764000-767776 [Cache] MRVll-C PROM Window #2
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***** CONTROL/STATUS REGISTERS *****

Addresses Assignment

*70000-*70776 [CSR] Scanoptik DQ-11/23 Trace Memory
*71000-*71006 [CSR] Scanoptik DQ-11/23 Control

*71010-*71076 [CSR] (Reserved)

*71100-*71106 [CSR] E-Systems Graphics Control Processor %1
*71110-*71116 [CSR] E-Systems Graphics Control Processor #2
*71120-*71126 [CSR] E-Sys. Graphics Ctrl. Proc. #3 (Reserved)
*71130-*71136 [CSR] E-Sys. Graphics Ctrl. Proc. #4 (Reserved)
*71140-*71146 [CSR] E-Sys. Graphics Ctrl. Proc. #5 (Reserved)
*71150-*71156 [CSR] E-Sys. Graphics Ctrl. Proc. #6 (Reserved)
*71160-*71166 [CSR] E-Sys. Graphics Ctrl. Proc. %7 (Reserved)
*71170-*71176 [CSR] E-Sys. Graphics Ctrl. Proc. #8 (Reserved)

*71200-*71316 [CSR] Peritek DMA-Q PROM and CSR #1
*71320-*71376 [CSR] (Reserved)
*71400-*71516 [CSR] Peritek DMA-Q PROM and CSR #2
*71520-*71576 [CSR] (Reserved)
*71600-*71716 [CSR] Peritek DMA-Q PROM and CSR #3
*71720-*71766 [CSR] (Reserved)
*71770-*71776 [CSR] Digital Pathways TCU-50D

*72000 [CSR] E-Systems OTF Processor #1
*72002 [CSR] E-Systems OTF Processor #2
*72004 [CSR] E-Systems OTF Processor #3
*72006 [CSR] E-Systems OTF Processor #4
*72010 [CSR] E-Systems OTF Processor #5
*72012 [CSR] E-Systems 0TF Processor #6 (Reserved)
*72014 [CSR] E-Systems OTF Processor #7 (Reserved)
*72016 [CSR] E-Systems OTF Processor #8 (Reserved)

*72020-*72076 [CSR] (Reserved)

*72100 [CSR] MSVll-L #1
*72102 [CSR] MSVll-L %2
*72104 [CSR] MSVll-L #3
*72106 [CSR] MSVll-L #4
*72110 [CSR] MSVll-L _5
*72112 [CSR] MSV11-L #6
*72114 [CSR] MSV11-L #7
*72116 [CSR] MSV11-L #8
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Addresses Assi9 nment

*72120-*72136 [CSR] (Reserved)

*72140-*72156 [CSR] DRVll-J

*72160-*72176 [CSR] FPll Floating Point

*72200-*72276 [CSR] Memory Management (Reserved)
*72300-*72316 [CSR] Memory Management Kernel Page Descripter

Registers
*72320-*72336 [CSR] Memory Management (Reserved)
*72340-*72356 [CSR] Memory Management Kernel Page Address

Registers
*72360-*72376 [CSR] Memory Management (Reserved)

*72400-*72406 [CSR] (Reserved)

*72410-*72416 [CSR] DRVll-B DMA Interface
*72420-*72426 [CSR] DRVll-B DMA Interface (MADTS)

*72430-*72514 [CSR] (Reserved)

*72516 [CSR] Memory Management Unit SR3

*72520-*72536 [CSR] TMll Tape (EMULEX TC01)

*72540-*72542 [CSR] KWVll-P Programmable Clock
*72544-*72546 [CSR] (Reserved)

*72550-*72776 [CSR] (Reserved)

*73000-*73776 [CACHE] MRVll-C Bootstrap

*74000-*74176 [CSR] MADTS DMA-Q
*74200-*74376 [CSR] (Reserved)

*74400-*74406 [CSR] RLVl2 Disc Controller #1
*74410-*74436 [CSR] (Reserved)
*74440-*74446 [CSR] RLV12 Disc Controller _2
*74450-*74776 [CSR] (Reserved)

*75000-*75002 [CSR] Keyboard Input - Position 1
*75004-*75006 [CSR] (Reserved)
*75010-*75012 [CSR] Keyboard Input - Position 2
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Addresses Assignment

*75014-*75016 [CSR] (Reserved)
*75020-*75022 [CSR] Keyboard Input - Position 3
*75024-*75026 [CSR] (Reserved)
*75030-*75032 [CSR] Keyboard Input - Position 4
*75034-*75036 [CSR] (Reserved)
*75040-*75042 [CSR] Keyboard Input - Position 5
*75044-*75046 [CSR] (Reserved)
*75050-*75052 [CSR] Keyboard Input - Position 6
*75054-*75056 [CSR] (Reserved)
*75060-*75062 [CSR] Keyboard Input - Position 7
*75064-*75066 [CSR] (Reserved)
*75070-*75072 [CSR] Keyboard Input - Position 8
*75074-*75076 [CSR] (Reserved)
*75100-*75102 [CSR] Keyboard Input - Position 9
*75104-*75106 [CSR] (Reserved)
*75110-*75112 [CSR] Keyboard Input - Position 10
*75114-*75116 [CSR] (Reserved)
*75120-*75122 [CSR] Keyboard Input - Position 11
*75124-*75126 [CSR] (Reserved)
*75130-*75132 [CSR] Keyboard Input - Position 12
*75134-*75136 [CSR] (Reserved)
*75140-*75142 [CSR] Keyboard Input - Position 13
*75144-*75146 [CSR] (Reserved)
*75150-*75152 [CSR] Keyboard Input - Position 14
*75154-*75156 [CSR] (Reserved)
*75160-*75162 [CSR] Keyboard Input - Position 15
*75164-*75166 [CSR] (Reserved)
*75170-*75172 [CSR] Keyboard Input - Position 16
*75174-*75176 [CSR] (Reserved)

*75200-*75776 [CSR] (Reserved)

*76000-*76006 [C3R] DZVll Multiplexer 41
*76010-*76016 [CSR] DZVll Multiplexer %2

*76020-*76476 [CSR] (Reserved)

*76500-*76502 [CSR] 83 Channel %1 Input - Reserved
*76504-*76506 [CSR] 8S Channel %1 Output - Reserved
*76510-*76512 [CSR] 8S Channel %2 Input - Reserved
*76514-*76516 [CSR] 8S Channel 42 Output - Reserved
*76520-*76522 [CSR] 8S Channel 43 Input - Reserved
*76524-*76526 [CSR] 8S Channel 43 Output - Reserved
*76530-*76532 [CSR] 83 Channel %4 Input - Reserved
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*76534-*76536 [CSR] 8$ Channel #4 Output - Reserved
*76540-*76542 [CSR] 8S Channel 45 Input - TSX-NET

*76544-*76546 [CSR] 8S Channel 45 Output - TSX-NET

*76550-*76552 [CSR] 8S Channel #6 Input - Line Printer

*76554-*76556 [CSR] 8S Channel #6 Output - Line Printer

*76560-*76562 [CSR] 8S Channel #7 Input - Prog. Workstation

*76564-*76566 [CSR] 8S Channel 47 Output - Prog. Workstation
*76570-*76572 [CSR] 8S Channel #8 Input - Reserved (Non-console)

*76574-*76576 [CSR] 8S Channel #8 Output - Reserved (Non-console)

*76600 [CSR] E-Systems Mux 91

*76602 [CSR] E-Systems Mux 92

*76604 [CSR] E-Systems Mux 93 (Reserved)
*76606 [CSR] E-Systems Mux 94 (Reserved)

*76610-*76676 [CSR] (Reserved)

*76700-*76736 [CSR] RM02 Disk (EMULEX SC01) :

*76740-*76746 [CSR] (Unassigned)

*76750-*76776 [CSR] (Reserved)

*77000-*77002 [CSR] MRVll-C 41

*77004-*77006 [CSR] MRVll-C 92 (Reserved)

*77010-*77012 [CSR] MRVll-C 93 (Reserved)
-77014-'77916 [CSR] MRVll-C 94 (Reserved)

*77020-*77166 [CSR] (Reserved)

*77170-*77176 [CSR] RXVll Floppy Disc

*77200-*77276 [CSR] (Reserved)

*77300-*77316 [CSR] Floating Point Operations (Reserved)

*77320-*77512 [CSR] (Reserved)

*77514-*77516 [CSR] LPVll - Line Printer

*77520-*77526 [CSR] (Unassigned)

*77530-*77544 [CSR] (Reserved)
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Addresses Assignment

*77546 [CSR] KPVll-B Line Time Clock

*77550-*77556 [CSR] (Reserved)

*77560-*77562 [CSR] 8S Console Input

*77564-*77566 [CSR] 8S Console Output

*77570 [CSR] Console Switch Panel (Reserved)

*77572 [CSR] Memory Management Unit SR0

*77574 [CSR] Memory Management Unit SR1

*77576 [CSR] Memory Management Unit SR2

*77600-*77616 [CSR] Memory Management Unit Page Description
Registers

*77620-*77636 [CSR] Memory Management Unit (Reserved)

*77640-*77656 [CSR] Memory Management Unit Page Address Registers

*77660-*77676 [CSR] Memory Management Unit (Reserved)

*77700-*77774 [CSR] (Reserved)

*77776 [CSR] Processor Status Word

j_
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MODEM CODING SPECIFICATIONS

E-AO Card P/N 1020364

E-ZO8A Card P/N 2082278

E-9600 Card P/N 2092284

MSD P/N 2005064

RM8E-9600FP CARD P/N 2092842
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E-AO Card P/N 51020364

JUMPER CONFIGURATION-FSDPS

E

-4 -47

_ oo
i_ooi°oo.... '_""-

O O O O O O O = _'_ CAi/. ANSmlERING

-I J-
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E-AO CARD P/N 51020364

JUMPER CONFIGURATION - AFSS

5]

O O O ABORT

0 0 0 0 0 0 0 _ DiLl, OI,TGINATION
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E-9600 Card P/N 52092284

JUMPER CONFIGURATION

SEU_CT

i

% _ _KRRIER DETECT LL:VEL
O

&

DSR OURTNGAL_ _o 0'"0°_
O O-_ _ _ TRAIN 5_E3_C£

SIGNAL QUALITY '-'''m' _O · O_" SELECT

RETRAYN Fi ,_CARRXERON/_ _ _{ 0 O-O _ 484),-0 024

TJ_ILm,{XKAL FALLIIACr
RATE SELECT

l
0

5_ < FU-£C_4U, XZRRIN/OUT

I_r'EX._ OR£X'rGRH*L_ 0 O- 0 0 0
TRANSMTTC1,oc1[ _ w 0 0

--mi -200

.4oo Initial ConfigurationRECEI%"B CLOC][ -6 00 _ OUTPUTLLe%_L

DU._MGOL · _'_''0 .Roo [ Adjust as Necessary

FROM DTE -12
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.,--..

w.-208A Card P/N 52082278

JUMPER CONFIGURATION

lilca_ uml

j DATA _K'[ IFAJDYLJ_orIAC_)

t:" ..o oNKu SYNC DPTICY4 _ Il' · 41 1 - DSS oki IN AL

OEN .34·_ az · 2 - 0Sit OI[F IN %L

· I_TA SET BEADY

(DZGZTAL I,_OP&&CIr )

Z · _ OFF I,N DL

INTIEX_,LI,./E,TT1EJt_L O _1' 0 CKff --CAiUtZF. I D'_rTCT L_'i I.

DtGlrTAJ.

PIE-$(_UALIZATTON .--- 0 IN

SKAJtE(MTT USED) "" p qp4,-_,--.,-RItE.£QUALXZ_TtON
&ooKrr OVT

SIGNAL QUALITY _11: P .-"" CLF.AR TO SEND (C3)

..... o_ ·
o. lo. _ E a E

o_oo_ooo 'nwm4_umu.0 O0 000

DTE ~'o:';"-_ L_..
/2QUUT TO $1110 t 41_10 _axrtl0L (its) _ p wr p !i SIC_U. O0eeof

O

CXR

'"[ . , r
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MSD - P/N 52005064

Jumper Configuration

Port 4 Port 3 Port 2 Port i PWR

Request to Sand Hold Off 25 Ma HOLD OFF

EN = 25 MS Delay , _ O H
of RTe to Modem EH P ma

DIS = No Delay

BWRD Swltohed RD and RR

HO I = RD end RR enabled
o P i to Terminal

when RTS on

0 = RD and RR enabled
to mil Terminals

Tranamlt Clock elite PaTS eaTS PliTI
CONT I CON"/'$ CONT4 C_e41r'2

_JI = T. rmlnal Supplied Clock _ o H 0 H 0 H 0 H
i P 0 I P O I e o I P o

0 = Modam Supplied Clock Ro
w-4

l - I [ _, _ [ - ]
i
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RM8E-9600FP Card - P/N 52092842

Jumper Configuration - Master

a _ := .. Function Switch

!! _ D,

ID Switch eat according aN TP
to the 'Aa Built' Site 0rowing ALJTP

(Hardware Configuration RD/TP
Drawing)

Front Panel Switch

Data Rate Select -- V.S4 Alt Test Selector
AUTO RATE

_?_1 DO H E .d Auto Rate
·-I CC pr[TS
...,. H o _ Carrier Control
_' CASa,_ .-4
mm_

Primary/Fallback _ :00 _0_0
Rate Select <30 -._IOOO- Modem Operating Mods

· . ,,, _. -qe._'?

Analog Bilateral Loop _ EH <30 o_'_-_<-4

Remote Loop _ rH Da
O H _ Fame Long TrainON OFF
DSR 'T'S'T

H 0

s,g..,ou.,.y.airs,.,_____.._o .-_;q
Train on Data _ =>??0 ;;17.

_ ,_= *B<304_ _ Moltlpoint RTS/'CTS Delay

0

Factory uae Only _._..._._._.....___._._.-aK,- 0-"'"'------- Slave Anti-stream Timer

0l_300000 ,41- Transmit <3utput Level
OlOOOOOO (Initial ConhguratJon,
-_'*;' ..... adjust ae necessary)

*C
-2e <3 H -43 _ Carrier Detect Level

Ri NORM H O -1 _ -1 dBA Offset

0 E 0 +12
Digital Bilateral Loop _ o H O * 5

I_G Bi Lll Cl G
0 -12

SC Option o

.i :g

.... -I[1r]F_nll_nFJ[IFll__llF_rlnlnF1H_n_nFl__I__ _F
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RM8E-9600FP Card. PIN 52092842

Jumper Configuration - Slave

u, _/_ Function _witch

iii AL.

ID Switch eat according

to the 'Aa Built' Site Drawing .,e''r J AL/TP
(Hardware Configuration _ RDITP

Drawing) _ t -- Front Panel Switch

IV.e4 ebrf _GLE

OO_ can ALT
_ O _- - V.54 Alt Teat Selector

Data Rata Select -- oD Atrro aa'rS
_-.-w oD e--e; _ _ -- Auto Rate
-i CC: RTZ
e-*e 0 H _ ' CalTier COntrol

et_

Primary/Feilbaek -_11_ :OO ;aDO_
Rate Select O0 _1_OO- Modem Operating Mode

Analog BUateral Loop -- If iH CIO o_'m"<.4m

RM'r LB _Remote Lm_p - = EH o0
O H '"--"-------- Fame Long TrainC,_ O;1=

mm Ts'r

7m

- =ri M

HO

-.'.

Signal Quality Retrain/ __ _,

Train un Data _; ._ O_O _9 Multlpolnt RTS/CTS Delay

Og :
0

Factory Usa Only _ O

.--,.....__._00 _; Slave Anti-stream Timer

?.

0_OOOOOO _ Transmit Output Level
OeOOOOOO (initial Configuration,

_ -_=_ ..... adjust al necessa_)
m

1:
m -la o _ .&3 _ Carrier Detect Level

m MOAM H O -1 _ -I dram Offset

0 E O .12

Digital Bilateral Loop -- _ o H 0 -a
DIG al LP O Q

0 -12

SC Option -'
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CONFIGURATION SPECIFICATIONS

P300 LINE PRINTER

406-02171
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INTRODUCTION

Both the Logic A Printed circuit Board Assembly (PCBA) and the Logic
B PCBA have 14-pin DIP platform(s) used to connect jumpers selecting

different printer functions,

The RS232 interface on the Data Communications Board provides a
switch-controlled self-test feature. In the self-test mode, the

interface causes the Printer to print a full-width all-characters

pattern to verify correct operation.

To remove the logic PCBAs, swing open the card cage (secured by a
magnetic latch at the right-hand end of the cage) through the rear

of the Printer. The PCAs are removed using ejector levers built

onto the cards and card cage. Access through the rear of the

Printer is obtained by releasing two retaining screws and swinging

the back panel downward.

The self-test switch on the Data Communications card can be reached

without removing the PCBA.

The following pages describe the configuration of the RS232
interface on the Data Communication board and the nominal status of

the jumpers on the Logic A and B PCBAs. Figure 1 shows the

locations and identification of jumpers on the RS-232 interface.

Figures 2-6 shows the location of the jumper platforms on the Logic

A and Logic B PCBA.
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CONFIGURATION SPECIFICATION P300 LINE PRINTER

JUMPER CONFIGURATION FOR RS-232 BOARD

HYBRID CURRENT LOOP DISABLE - Installed

CURRENT LOOP ENABLE - Removed

DSR - Removed

ACK/NACK PROG. RECD.
CHARACTER - Removed

BIT 8

P1 to GND - Installed

DATA to GND - Installed

CURRENT LOOP OUT

A (both places) - Installed

REQ TO SEND

AFSS FSDPS

..... IONL - Installed Removed

BSY - Removed Removed

NSBY - Removed Installed

DTR

BSY - Installed

DATA TRANSMIT

TOB - Installed

REVERSE CHANNEL

NBSY - Installed

BAUDRATE

9.6K - Installed
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CURRENT LOOP OUT
TOB - Installed

2K BUFF - Removed

ODD PARITY
PAR ENAB - Installed

128 - Installed

512 - Installed

BAFL
HYS - Installed

DIS PAR ERR - Removed

2K BUF - Removed

1024 BAFL - Removed

ON-ACK
8 Installed
1 Removed

7 Installed

2 Installed

6 Installed

3 Installed
5 Removed

4 Installed

OFF-NACK
8 Installed

1 Removed

7 Installed

2 Removed

6 Installed

3 Installed

5 Removed

4 Installed

A-90



.)
}

/

I
V'

..
0

5
__

o
1

,
'

"
'

'
"'_

-L
.,o

li-
,

_
"_

._
._

1,
,

_
__

.
'

"
"

"0
""

I

'¢
E

_U
tU

z
_1

1
_

.&
,_

_
._

_
:4

-
!

_
_(

I
,_

v,
L

,,,
,f

}
z_

"
·,

.v
_.

,
.

c:
_

,,
"'

"l'
'_

'"1
-

2,
,''

1
''b
_-

_T
-j'

''
:'

'
'_

'_
L';,

.d
fj

-
.

,
·

o
,,

'_
'.

,,.
,

--
s

I
F

-'-
"1

ot
}

i
}.

]
o,

;_
1

¢
..,

_
_

.,,
':

__
t

,,.
.C

-D
.,

J
fT

)
,
m
,

t
,
,

-
(

)
-

1
...

...
..

J
JZ

._
__

._
(_

,_
q.

O
"'_

t
_*

-
I0

I
.

.
16

I'_
",

_f
_.

,)
_x

}
J

6
}

I
E

i
"'

I
o_

L
.,S

Z
_

...
..

._
IO

i

o_
.C

-.
-D

'.,
,

-
1

.:
.

3
,.

t
(.

,
.

*{
,

I-
o,

A
S

t)
&

Il
t_

P
l

_'
t

H
_-

i
9}

I
_

J
}

19
_

":
_

"'

o
_

,

to
_

s
>

}
i

s
}

)
}

I
.

,
.u

ti
II

,',
,_

I
J_

--
8_

an
r

oN
-i

,-
L

m
':t

_

O
F

.

_'
J

&
_G

_=
6

_
¢'

_
-

'.
o

,:,
u

[1
_'

:
'

r_
!h

_'
"o

n.
,

_
r'h

'F
--

'--
I,,

,U
,

"'
1'

'
'

''
t-

-]

fv
H

H
'"-

-.
E

-_
U

''_
,

J
J'

-
·

J.
H

T
T

,_
*_

'r
"l

_-
--

"1
'_

'_
"2

"T
1J

1_
'

_
J

'it
)

t
J

:)
6

¥
kO

X
H

j
_j

_
o m

I ,4D



TI 6490.36

LOGIC A PRINTED CIRCUIT BOARD ASSEMBLY - A1
P300 LINE PRINTER

FUNCTION JUMPER LOCATION PINS EXPLANATION _

Auto Line Feed W1 8K 1-14 Omit

Line Feed With W2 8K 2-13 Omit
Carriage Return

Underline W3 8K 3-12 Omit

Data Line 8 W4 8K 4-11 Connect

VFU Control (P1) W5 8K 5-10 Connect: P1 Line
Not Used

Upper-Case Enable W6 8K 6-9 Connect: Lower-Case
PROM Removed

(IC's F1 and F2)

Polarity Select W7 8K 7-8 Omit: High-True
Interface
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LOGIC B PRINTED CIRCUIT BOARD ASSEMBLY - B4
P300 LINE PRINTER

FUNCTION JUMPER LOCATION PINS EXPLANATION

Skip-over perforation W1 8K- 1-14 Omit
W2 8K 2-13 Omit

W3 8K 3-12 Connect: Sets

skip-over distance

Plotting Speed W4 8K 4-11 Omit: Disable
double speed

plotting at lower
densities

(Not assigned) W5 8K 5-10 Omit

Paper motion detector W6 8K 6-9 Connect: Factory
Installed

VFU Disable W7 8K 7-8 Omit: Enables all
VFU functions

6LPI/8LPI W9 10A 2-13 Connect
WiO 10A 3-12 Omit

W13 iOA 6-9 Connect

W14 iOA 7-8 Omit: Enables 8LPI

Paper Out (12) Wll iOA 4-11 Connect

Skip-over Perforation W12 iOA 5-10 Connect

Location llA W15 llA A-B Omit: 8LPI/6LPI

8LPI (iOLPI) only Software Selected

Paper-out Delay W27 ilk 6-9 Omit

Override W28 llK 7-8 Connect: Enable
printing of last
two inches of last

form.
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A1 B4
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FIGURE 2
LOGIC PCBAs Al, B4
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LOGIC A PRINTED CIRCUIT BOARD ASSEMBLY - AZ
P300 LINE PRINTER

FUNCTION JUMPER LOCATION PINS EXPLANATION . ,,

Auto Line Feed W1 8K 1-14 Omit

Line Feed With W2 8K 2-13 Omit

Carriage Return

Underline W3 8K 3-12 Omit

Data Line 8 W4 8K 4-11 Connect

VFU Control (P1) W5 8K 5-10 Connect: P1 Line
Not Used

Upper-Case Enable W6 8K 6-9 Connect: Lower-
--' Case PROM Removed

(IC's F1 and F2)

Polarity Select W7 8K 7-8 Omit: High-True
Interface

Half Dot Disable W9 9K 2-13 Omit

P300 W14 9K 7-8 Omit
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LOGIC B PRINTED CIRCUIT BOARD ASSEMBLY - B5

P300 LINE PRINTER

FUNCTION JUMPER LOCATION PINS EXPLANATION

Skip-over perforation W1 8K 1-14 Omit
W2 8K 2-13 Omit

W3 8K 3-12 Connect: Sets

skip-over distance

Plotting Speed W4 8K 4-11 Omit: Disable
double speed

plotting at lower
densities

(Not assigned) W5 8K 5-10 Omit

Paper motion detector W6 8K 6-9 Connect: Factory
Installed

VFU Disable W7 8K 7-8 Omit: Enables all
VFU functions

6LPI/8LPI W8 9K 1-14 Omit

6LPI/8LPI W9 9K 2-13 Omit

Move 1 Line W12 9K 5-10 Omit

P300 W13 9K 6-9 Connect

Paper-out Delay

Override F1 to F2 Omit: Enable

printing of last
two inches of last

form.
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A2 B5
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FIGURE 3
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LOGIC A PRINTED CIRCUIT BOARD ASSEMBLY - A4
P300 LINE PRINTER

FUNCTION JUMPER LOCATION PINS EXPLANATION

P600--Enable Wi 8K 1-14 Connect: P600

Data Strobe Polarity W2 8K 2-13 Omit

Underline W3 8K 3-12 Omit

Data line 8 W4 8K 4-11 Connect

VFU Control (P1) W5 8K 5-10 Connect: P1 Line
Not Used

Upper-Case Enable W6 8K 6-9 Connect: Lower-
Case PROM Removed

(IC's F1 and F2)

Polarity Select W7 8K 7-8 Omit: High-True
Interface

N/A W8 9K 1-14

Half Dot Disable W9 9K 2-13 Omit

N/A WiO 9K 3-12

P300 Wll 9K 4-11 Connect

Auto Line Feed W12 9K 5-10 Omit

Line Feed with W13 9K 6-9 Omit

Carriage Return

P300 W14 9K 7-8 Omit
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LOGIC B PRINTED CIRCUIT BOARD ASSEMBLY - B7
P300 LINE PRINTER

FUNCTION JUMPER LOCATION PINS EXPLANATION

Skip-over Perforation Wi 8K 1-14 Omit
W2 8K 2-13 Omit

W3 8K 3-12 Connect: Sets

skip-over distance

Plotting Speed W4 8K 4-11 Omit: Disable

double speed

plotting at lower
densities

P300 W5 8K 5-10 Omit

Paper motion detector W6 8K 6-9 Connect: Factory
Installed

VFU Disable W7 8K 7-8 Omit: Enables all
VFU functions

6LPI/8LPI W8 9K 1-14 Omit

6LPI/SLPI W9 9K 2-13 Omit

P300 Wll 9K 4-11 Connect

I Move 1 Line W12 9K 5-10 Omit

P300 W13 9K 6-9 Connect

P300 W14 9K 7-8 Connect

Paper-out Delay

Override F1 and F2 Omit: Enable

printing of last
two inches of last
form.
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TI 6490.36

LOGIC A PRINTED CIRCUIT BOARD ASSEMBLY - A6

P300 LINE PRINTER

FUNCTION JUMPER LOCATIQN PINS EXPLANAT!gN _

P600--Enable Wi 8K 1-14 Omit

Data Strobe Polarity W2 8K 2-13 Omit

Underline W3 8K 3-12 Omit

Data line 8 W4 8K 4-11 Connect

VFU Control (P1) W5 8K 5-10 Connect: P1 Line

Not Used

Upper-Case Enable W6 8K 6-9 Connect: Lower-

Case PROM Removed

(IC's F1 and F2)

Polarity Select W7 8K 7-8 Omit: High-True
Interface

N/A W8 9K 1-14

Half Dot Disable W9 9K 2-13 Omit

7-8 Dot Rows WIO 9K 3-12 Omit

P300 Wll 9K 4-11 Connect

Auto Line Feed W12 9K 5-10 Omit

Line Feed with W13 9K 6-9 Omit

Carriage Return

P300 W14 9K 7-8 Omit

Main Socket W15 7A 1-14 Omit

Alt Socket W16 7A 2-13 Omit
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LOGIC B PRINTED CIRCUIT BOARD ASSEMBLY - B9

P300 LINE PRINTER

FUNCTION JUMPER LOCATION, PINS EXPLANATION ,..

Skip-over Perforation W1 8K 1-14 Omit
W2 8K 2-13 Omit

W3 8K 3-12 Connect: Sets

skip-over distance

Plotting Speed W4 8K 4-11 Omit: Disable

double speed

plotting at lower
densities

P300 W5 8K 5-10 Omit

Paper motion detector W6 8K 6-9 Connect: Factory
Installed

VFU Disable W7 8K 7-8 Omit: Enables all
VFU functions

6LPI/8LPI W8 9K 1-14 Omit

6LPI/SLPI W9 9K 2-13 Omit

P300 Wll 9K 4-11 Connect

Move 1 Line W12 9K 5-10 Omit

P300 W13 9K 6-9 Connect

P300 W14 9K 7-8 Connect

Paper-out Delay

Override El3 to El4 Connect: Enable

printing of last
two inches of last

form.

A-102



: TI 6490.36

A6 B9

_flllllllllll I I1_ J Illlllllll I _ DBItR[IODnI1DD]IHaO_ nnllfi[lRfinflfi1

RECEIVER
TERM]NATO R-q

_' PULL*UP PULL-
DOWN

· · ID

MAIN ALTERNATE
CHARACTER CHARACTER 'h 'Il in

PROM PROM

' iBB : . _B

7A 9K IK RK IK

FIGURE 5
LOGIC PCBAs A6, B9

A-103



TI 6490.36

LOGIC B PRINTED CIRCUIT BOARD ASSEMBLY - A9

P300 LINE PRINTER

FUNCTION .. JUMPER LOCATION PINS _ EXPLANATION

P600--Enable W1 9A 1-14 Connect: P600

Data Strobe Polarity W2 9A 2-13 Omit

Underline W3 9A 3-12 Omit

Data line 8 W4 9A 4-11 Connect

VFU Control (P1) W5 9A 5-10 Connect: P1 Line
Not Used

Upper-Case Enable W6 9A 6-9 Connect: Lower-
Case PROM Removed

(IC's Fi and F2)

Polarity Select W7 9A 7-8 Omit: High-True
Interface

N/A W8 lZF 1-14

Half Dot Disable W9 12F 2-13 Omit

7-8 Dot Rows WiO 12F 3-12 Omit

P300 Wll 12F 4-11 Connect

Auto Line Feed W12 12F 5-10 Omit

Line Feed with W13 12F 6-9 Omit

Carriage Return

P300 W14 12F 7-8 Omit

Main Socket W15 iH 1-14 Omit

Alt Socket W16 1H 2-13 Omit

Normal Print W17 IH 3-12 Omit

Normal Print W18 1H 4-11 Omit

Alt. Comp Print W19 1H 5-10 Omit

132 Enable Jumper W21 iH 7-8 Omit
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LOGIC B PRINTED CIRCUIT BOARD ASSEMBLY - BiO

P300 LINE PRINTER

FUNCTION.. J_UMPER LOCATION pINS EXPLANATION .

Skip-over Perforation W1 12C 1-14 Omit
W2 12C 2-13 Omit

W3 12C 3-12 Connect: Sets

skip-over distance

Plotting Speed W4 12C 4-11 Omit: Disable
double speed

plotting at lower
densities

P300 W5 12C 5-10 Omit

Paper motion detector W6 12C 6-9 Connect: Factory
Installed

VFU Disable W7 12C 7-8 Omit: Enables all

VFU functions

6LPI/SLPI W8 4H 1-14 omit

6LPI/8LPI W9 4H 2-13 omit

P300 Wll 4H 4-11 Connect

Move 1 Line W12 4H 5-10 omit

P300 W13 4H 6-9 Connect

P300 W14 4H 7-8 Connect

Paper-out Delay

Override El3 to El4 Connect: Enable

printing of last
two inches of last

form.
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TI 6--_'90.36

CONFIGURATION SPECIFICATION

I/O CHARACTER PRINTER

DEC LA34-AA
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TI 6490.36

SWITCH SETTINGS

_[_ 1 - PARITY = ENABLED

[_ 2 - ODD/EVEN = EVEN

_[_ 3 - X/ON-X/OFF = ENABLED

4 - ANSI NL = DISABLED

$ - AUTOLF = DISABLED

6 - L ECHO = DISABLED

7 - PAPEROUT PAPERLO

B- PAPEROUT B PAPEROUTA

F202-144

NOTE: SWITCHIS ACCESSEDTHROUGHOPENINGUNDERPRINT HEAD.
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CONFIGURATION SPECIFICATION

DISK DRIVE

AMPEX DM9300TDQ
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CONFIGURATION SPECIFICATION
AMPEX DISK DRIVE DM9300TDQ

DUAL PORT OPERATION

NOTE: This circuit card assembly and the DATA I/O connectors are
factory configured, Use this for validation only.

JUMPER CONFIGURATION

Port Control Circuit Card B12

E2 to E3 - Remove
E5 to E6 - Remove
E1 to E2 - Install
E4 to E5 - Install

Data I/O Connectors

J3 pin G to ground - Install
J6 pin G to ground - Install
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JUMPER CONFIGURATION

- PORT CONTROLCARD B12

JUMPER E1 TO E2

\ _

o.--. I
n3

0 10 1C 111 IA _

o _ _ i_ CiD] <u>"r--)'"

0 _ c2 ct. .ii

o I .. I i",. I ' _"
0 2D 2C Z_

O Rs 4'--)- E_"*'"
..-'dl J-- RI5 _M

R7

.... [ ,, ] I ,, J ! -_ [--"_--'] ..r-'-_
3D 3C 311 3A C5 +

.4- , , . ,,,,

F" J I , I ["0 40 4.C 441 4ACli

CFI1_ R10 C7
A RESEmVE

_,-,_-, oF-'_ I -_'] L_:__]
B RESERVE 6C B E_

CI _ __ Ell

Sl

. I ,, · E
R13 18 U

RI4

0

F202-1li2

JUMPER E4 TO E5
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CARD CAGE AND DATA I/O CONNECTORS

DM9300TDQ

A 6_

1 2 3 4 6 6 7 8 9 101112131416161718 19202122 232425

B

O'
J2 J1 J4 J5

F202-161
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CONFIGURATION SPECIFICATION

LETTER WRITER

DEC LAiO0-CA
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GENERAL

Letterwriter 100 terminals have many operator-selectable features
(SET-UP features) that allow you to configure the terminal to meet
specific applications. These features allow the terminal to handle
different forms or provide computer or communication system
compatibility.

This Configuration Specification defines the SET-UP for FSAS Model 1
Full Capacity.

SET-UP

The operator-selectable features can be changed only while the
terminal is in SET-UP. Five steps usually are required to change or
select a SET-UP feature.

1 Enter SET-UP

2 Print a status message to check feature settings
3 Change a feature such as tabs, baud rate, etc.
4 Store the feature if desired
5 ExitSET-UP

Note: Storing a feature saves it for future use. Refer to
the Feature Memories section in this chapter for more
detail.

The terminal can enter SET-UP while on-line or local. However, to
prevent data loss while the terminal is on-line, enter SET-UP only
while the computer is not transmitting characters.

When changing more than one SET-UP feature, it is not necessary to
enter and exit SET-UP each time. Also, if you press a key that has
no function in SET-UP when changing a SET-UP feature, the terminal
prints a question mark (?) and a bell tone rings.

The Letterwriter 100 terminal does not use two communication
switches (Figure 1) for feature selection. They must be set to the
left position to allow selection through the keyboard.
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- ENTER SET-UP

Procedure Indication/Comment

Perform the following Press and hold CTRL SET-UP indicator
procedure to enter SET-UP. down. Then press flashes, indicating

SET-UP and release terminal is

both keys. in SET-UP.

Now you can change any SET-UP feature.

CAUTION

Always use a small blade screwdriver,
ballpoint pen, or equivalent to change a
switch selectable feature. Never use a
lead pencil.

_WITCH A SWITCH B

-. _ MODEM CTRL

BAUD RATE I _ 3 _PAPER FAULT
arm4

,'ODED DISCONNECT

PARITY I _ E X ON;X OFF

I _ 7 RCVR ERROR PROCESSING

DATA BITS __ 8 STORE ,

Figure 1 Communication Switches
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RECALL DEFAULT SETTINGS

The Letterwriter 100 has default settings stored in non-volatile

memory. Prior to changing the SET-UP the default settings should be

stored in the operating memory to provide a known baseline (See
Table I).

Procedure Indication/Comment

Perform the following I Return Resets the features

procedure to recall the in operating memory

default settings, to default memory

settings.

PARITY AND DATA BITS

The parity and data bits procedure selects two separate but related
features, data bits per character and parity. The data bits per

character can be set to 7 or 8 data bits per character. Parity

selects the type of parity bit that the terminal generates for

transmitted and received characters. (Also see Receiver Error

Processing).

Procedure Indication/Comment

Perform the following Press P RETURN To select: Prints

procedure to change the selections and

parity or data bit feature, current setting.

P = B RETURN Even parity, 7
data bits

Perform the following Press $ RETURN To select: Prints

procedure to set the available
baud rate. selections and

current setting.

S = G RETURN 300 Baud

USER PERMANENT MEMORY

User permanent memory stores operator-selected features. The

computer cannot change the features stored in user permanent

memory. You can change the features in user permanent memory by

changing the feature and performing a store while in SET-UP. You

can enter the features from user permanent memory into operating

memory by performing a recall. When power to the terminal is turned

on, the features in user permanent memory are entered automatically
into the operating memory.

Note: Retaining information in the permanent memories requires no

power or batteries.
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The following paragraph describes the store procedure.

STORE

Enters the operating memory features into user permanent memory.
Storing features can be performed from the keyboard only. The
computer cannot store features.

Procedure Indi_atioD/comment

Perform the following While pressing SHIFT Stores features in
procedure to store the press ( 9 operating memory
features into user in user permanent

permanent memory, memory. SET-UP
indicator stays on
for approximately
9 seconds. When
SET-UP indicator
starts to flash
again, store is
complete.

- Press SET-UPto SET-UP indicator
exit SET-UP stops flashing.

For additional information, refer to the "Letterwriter 100 Operator
Guide", Chapter 3.
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TABLE I

FEATURE DEFAULT VALUES

Feature Default Value

Last character view Automatic last character view

Keyclick Off
Horizontal pitch 10 characters per inch

Left margin Column 1 (first printable column)

Right margin Column 132
Horizontal tabs One tab stop every 8 columns

Vertical pitch 6 lines per inch

Form length 11 inches

Top margin At 0 inch

Bottom margin At llth inch

vertical tab stops Tab stops set every line

Parity and data bits Space parity/7 data bits

Receiver error processing Check for receiver error (print
substitute character)

Baud rate 1200 baud

Modem control No modem control/restraint mode

Paper fault No action
Coded Disconnect Off

Localecho Off -

Auto-XON/XOFF On

Answerback None

Auto-answerback Off

End of line control On

Printer new line No new line

Printer character sets U.S. ASCII

BREAKkey On

Alternate keypad Numeric
Auto-linefeed Off

Keyboard layout U.S. ASCII

?
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